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former Gerfnar> Deri^icnitac ft^pui-s^ 
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-retails* 3. -ar^te™ ^ *k3eb:a« jrat»«ra 
stu.ru.. .i-j rutins 4Ct.v;r; or *r»cr sri cs^ct .-r- - 

3& Mt^c'Lic;-' sac^sri.^, n^sassSiSi ir^ ts. srj. 
csr.«&r sr. a otJii^r "C"*-J3scrarzs_ a 5. sea. ?s _ -cl^ r- 

n.i^r o^'ara^, tox^^^t. , ma z»&n "xera^s j':,-^ , 

--^ ?<-r^e-eru * ocait <*r„c~ 2- r _ 



^ r^-in*! cUscraars, t-v-^vas dJ.cck„^ rsc^tc,; 

axaatsie 1 if sen ar 3"^ 

ir-aizritwa call fuaj.cn (syr.ey-^; in±*-x*J 



•™iap* alyeoprot.in. ~J.s M v fi.^xing ,t f-o-, 
rec«a\«a ;?y C34 r*caer*ars , " 

\ fourth r^efit-y augg*at;ad tacluiieri« -o- 
tracer.*, rsa , s to =rov ,^ ^.^^ K!A vaien 

£: -S3, I^s;, * ' 

-** c 2» -roe raadi^. -h e ~_ 



and., tecnri w .o«; a o,"^^ 
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"hat 3.* ^~ ere cslls ,rst$;,;™^ ^j^icq^r,!^; i^-?^t 

-ec^cE«*a fiav^ Been s^estao for c-acu^ng sreataert 
^ct^nti5 a.vicros ously. ^icrra spaces v=ai..y ordains 

axpr^sttc iron M.rV vectors s^es o 3ifA -cruses, ^uch as 
adenovirus, simian v.ras .to, teovin* psr.Uia =*rsd 



ausd i«at.-g S a-arSace aas^ens into vaccina aa-ciM 

animals ac^ir^i iinsruiruty tl* zotx. vaccina v;r^ ana 

However, i nuaaar di^c^ltiiss saw 9 eett 

experiences to dat® wi-ii viral vectors sased dr\ 
vxmsm*. Th«a« difficulty i^lud* [as tAe praaut^on s£ 
ctAar ^ral proteins vftje. a&v laad pathoaanesis or the 
suppression or tfce aaairad cr^xnr ^ th® oaaacicv ™f 

tae praaareri.e arises c* sues uncontrolled r®?;-a~io~- 
r« r:n= ^rasasc;* ^ ^lo^ypa ^ y rc 

v-raia^, ana ,4 tfta tractor, aaturs a; expression ^ 
thasu ays****. Tr:es<* difficulties iave virtual:./ 



precluded tiia us a of 



/actcrs isas®4 or: Esa viruses 



«i« treatment; o£ nra„ arweraa, ™« r w.^r:^ 

si*5eas«s, -r.e Iodine *eir«ti« diseases. 

3ue. tn®- ^cn-cr ^ns itsry **&tmr<& of tinsir 

caen su^isacad *s 1 ^sai^i v^wlt u;* rr*it=:*.x = r 

genati- 3i3&*$«s . lar ^xasiple ?, La4I*ay .'ov:^^ 

ill 1, 15^7 licwavar *n of a -uaoar 

gsnsti^ i-SMsw nas .«raaai:«i Sa-^ ar^aa.3 

r^la^ to ' a - s a^arerx naaa t 5 iaiac- a „ ara * nunrrar 
or cells .n ina=c«ssibla tiss-«as t a. ? . t ^ a :r^ . ai ^« 
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need ts causs th<&s« vectors zz- oppress in a y sr 
ccrstrsil&d and permanent Sju-uiAan; io zh& iics: gf doner 
genes: (a; *Js« irr* vers ibis d*issg« to tiss^s and organs 
dua ta isstsbolic abnormal*- and ;>) the avsiUbUi^ 
of at^i&r partial:; y *s£Seetiv® therapies m osrtair 

In addition :o gsr^tic disa&sas, otr,sr 
tsgsarm^rs hsve con^ssispi&tsO using rs-croviral vectors to 
tre^t narsg&nsstic diseases s.s^e, far example, E? 24 3,^4 - 
CwtTia corporation? Santford, -J. Thacr. gin: . i ifl.^a 19SS,- 
Tsili^r st al.. Nature Iia!*14, and Soleqnesi 

at ai.,, dancer ., Has, il:47QG, i9S5'j . 

clones by apparairely l^rsotina stem cells vi^n »'i«£Mtivw H 
HIV Having 3 genome tfhich ocmi* sxprsss antis«n»* RNK 
HIV HJ». Bolagnesi k si. hava sttgseaitac ^he conc&p^ of 
g*n«ra?:iftg a nonvittiXsjrt HIV strain to infect: stes c^IIs 
so tiiat T4 c&ilss ^snerateci sherefrss would c&rrv 
int&rferirsg, nonvltrilant Ssnss of v^rua auad tii&r&sy 
protss- tixos* ^ils fras iaraction Jay virui*nr HIV. 
Sawev^r, would apps^r that tire "attsisuatec n ~ r 

"da^ectiv*" H3CV viruses ussa in batn of the foregoing 
papsrs could reproduce .i^-, ir^ M r ^I-cai^n 
d«£«criv*} such that tae rasulzijig- v^sss could insect: 
othsr os lis, witij ths possibility o£ an mcraasfta risk cf 
recDiEisiKacion vx^n prsvzausiy ar^ss^z hp; cr oilier 
ssijiieacM, leading ta los* of attenuation. Ncn- 
nanrepii.c«iv* torsos vfctiid naeesai sates s defective n«lo«r 
or pacitasriro? line for HXV . Howev*r, since tns carver al 
HIV aana exprss^on is coaclax. sues cells a&v* dats 
not: been caratructad . Furthermore r&e in sect 1:15 

attsnu&esd 3 r defect ive vir« is nM ^isu&ric K i 
'•no^cr.iserio* sratrevirus beiru? 30*3 with substantially all 
3f Lt,s vector -rejB tne ratrs'/irxta speciasj , *v«r< 

ta«y were a&de rap^catUn da£ecziv« r rcr «xa«pla. ry 
d^lstic^ froa their gencises of an assentiai Caas.it, ^ihers 
still exists a siqnificar^ possilsili*:-/ for recaTatsi^tion 



wo mmms 
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w-t-xn the has* Wi tr« r^Itar- 2r 

v;r "* at VirjMlS ,t;L31 9*n*tj.c rBcooainAtion serpen nat^ra* 

iS? 2 4 err* aav* proposed u».n«j r«trovira: vbkw; 

a«0..ver far pt.L„m, » M „ ~^or ^ros^ * A «fir 

r th« tacM^as t,isy ^scriu surf at trar? t -u«3*r 



iHaaa£^£ &..„si , :g. v«» nf. 

^pabxe « ^ifc^t^c, mXMb^zuio or revers- 

ing laU.stioi*, «nc«™, aireo-wrcuiM iaminft 
3^ch include H=V inte«ion, itMMs, 

Snars vs, nasn sisijs,, M steer's auH»a* e , i«d ;^ r ~ 

TIs* ^i-wtv: *avK-vEi 3 n 3: racist, 

pmtawwiii « w - r siicii as « viru.; and <c> ^ruh-^ c 

respond ^ F «vi M . wfcor^iaff inr Mi n ? ius««- 
calls T^z^^n- «tr*vir«« car-,- ri- 

ft v mr construe thac siract* mrw^n c/ ^ 

For purpaws « ^ prsge:ir lftve , tl , n 
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seqaercas tarts-crt; v:ra, vacc=r3 transf «ir=„;>r or -ner 
means, such as a i zztgiz ?ecticn, pr^MUsi; faaxon, etc, 
Tfc* introdttcad ^cl^c ac-.d aaq-uan^as aa ¥ b*c£:ae 
irrc»gra::ed mt: tsa nscic;; acid of ch* narc K c^U, 
3 Expt^ssian of th«a -rector mieieic ac^a ancauad protein nay 

response ta ae ^iaul&t^c * ^thoq-isnic antiwar,,, t^xa 
rfttjsaifiij^jic retr~virufe us pref«raialy a«a;p«i to express a 
jsusdiiied £ara of ancxqfsn v&acfc wUX. szismlata an 

ic iasuna response and wiuch lias raaucad parhoqenicity 
raiat^va to tha nativa antisan. This rasponsa il 

achieved vn«n c«*Is prasant antigens in ^ ~crrse~ 
aannar, i.a. , csntaarc of a« hhc class r and,- At II 

ssolacuia* aiOTa h accassory aoi-ciilas sucfe a3 Z02 < 

IS i;caw-i, rrjyf-s, ira-i. analog tkaresf Ai^aaBn 
«t aX., ilafiujcs lastSl^ I>S*}. CaUs in*ac*ad with 
c«xro viral vactsrs ars ^xpaccsd tD ao this «*fici«rxiy 
£s*<sau8* -h^y sleaaiy ^.laic gaauine viral infection. 

TSis aspes* of invasion has a frar^ar 

advantage ov^r at:hsr systaas ~,hap BJLaat: as ax?««ed S£ 
functioi a similar aannar. in th*t praae*jt:«r cells 

m fu^y viable ant! a*ali*y, a~d no staer V3 . rgl a— gan £ 
wftica a&/ wall c* irsamnwicaj^ani: 4 axprassad. T^is 

prasanrs a :Ust:im^ advantaga suice the afic;?srac spi™op«gs 
*5 sxptsssad can be altar-4 by saLaTCiva clonins 

iragjtents o* tha ^ana for ths antiqsn uits tfca reco^^ant 
rarrevirua, lead**,? to raspensas agains- issaurcgartic 
apitogas wfticfc aay acherviss be ovarsnadavad ay 
iaHuiftodoaiuant epitopas. SucS an approach asay ba a^anaad 
:o to ttha axprasaian af a sestxce navuig au^ii)Ie ^pnicpss, 
sna sr sora ci ap^opa* darivad ?ron diff*r*nt: 

^ticiant s^iauiation of rra^xio T lyspnacyxas CTL ; 
d^raciad against ancicr^nic apitopaa, ar.d paptida fraaaar^s 

^cracsr^la- syndesis axic association oz sjtasa sa^^ida 
Cr«g>ant4 w^h KHC c:a S 3 X ooiaculaa. This a»r^ch i»v 



T" ^40=1 ties pr^s=-t _n\,nrr;Aor: prrviass, tvjr a -Qrt*. 

aucrewrtatian or MCLu^tiu* tSs wnrewwn =r 

pres^nCi-'rv jstaijjsqr/ prate* irs 'e.g. MHC I IC&M-i ***"■* 

* rwcasinant us ;irryi * a vec~cr -or^tr^t 

^ rsct - «»«ss.or sz ttozs. Jun anthem . t^ar 

CtfSWww rasaoti SiS i;^ This afifers a svantatj*. 

>>ric..g«^ presstir^acxon aav is* au»»«ntaa ^ -a^s 
-user Viiics hav* -^^aa ;»vxj. c - t m ~ ?r .- airs ^ 

approach «y Adait^raj^y ^c. w a racaasiiww: r^rsvxrvs 

^atrviser a vaetur construct »iu~a directs e^r«ast-n .a* 

Dotn an in-Acen arad 3 prota^r stimulating iacraasad *ffiC 

prstaoja sxsrsssxsn ju* calls l^stf arer,* ^hs 



say -isecL 



iHsnnostiiauaaftt;, iaaca*icsiB&iv,iai:or, ar vaccina . e»t;r, 

&n .K3jun« rascals* can alsca screed & v - 

„y*pfto<:ycsi taa iei® tfca specific :-:«;: rs^srar 

thi^s rscoersisas taw *rtig<sn at m-erast u - Mnrasef 
afi An aaprspriata MHC aoiscnua i* -wcaasarr; £er sr 

in t£«* ajwanca ct tuB HHC ~s .tax*, 

Tr the ear^^u,^ ca^«j c: ciissasa o-^ussa cy »tv 

fora ;r rfii; ,itk^r bach an 



of s^^.^, to avoid ejcFT«&3^ 3 r, apirBoaa t = i 

savers! atsai^-spsciiio epi"-^s, A «d al-_w a r<sfipc,is* 
jjEp^ijlt? aU^i^iitir^ aa^ls irit^cta** with acst cr 

3 " r *- f:s ^ -lie s-oNkin-spfccj.^:; aj^-^raa car i« 

SurtMr aalaczad to prtso-ss th*s s^iauiit.ar an issnana 
it»»f -na* v?;^ ar. animal wfcich is cross -jraac—ve a*a^s~ 
sthsr strains ot ATV Aniens tro* otner ar* aeM5 « 
seminarian* 3* eanss, such as gsq pel r *v, v;?, 
prat q«3 pol, ^as irret, <?tc, t axav ^Iss prw^dc pr^Ect^r 
ijs particular' c&s«s. 

in snotnar asp&ct of tje* pr^e-t in -3ntiffl, 

fsr Jiajase, su<sfc as ii5Sdsa$ jaus*c ay viral 
l^aa^isns, sancars c?r isaunolagical abnasaU^OT, are 
dtacLosad. Whara tJi* Siataic^aftac a^ant is a varus, 
ituuSjitad tunc^n say be salecsai fraa t>* troup 
5onaxati,n=r Adsorption raplicati.cn sens sxpressian, 

aas*asiy, anc axit or the virus iron m*e<rt«a ca:is! 
*T»r6 cii* patsogajruc aqacft is a cancarau,* = aJU 03r 
iancar-frcmoti^cr tsr^vm tastes. t- a „t«„»i^<j r^niit^n ra i , 
b«* s«1*cthq *rsa t&ea -group c^nsisti?^ v^nlir, csll 
rapiicazion, altarai* ^sce^^l^y =i wxtamai signals, 
and Uc« proau^iis^ o£ ant;i-onc3?«a«a aradiicrij of 
sutat&c rrras or an*^n«<5fanaa, s*xfa ir^iOi'ion ^ay t% 
.rcvU^ tiyreuga racetasinant rarroviruses .rarr-insf a 
vaew construct ancsdirq- "ir^fcitor pa^iativ** * 3wS - 
as; ±) artisans* rna ; fb) a auta-t arrant aisi-.csr^ :i j. 
patftegsnia sretair , *Rj.ca izrsayrerea v — ejmr.s5.3n or 
tii* patocganic stater <s» a ?r« e ^ ^-^t^s ^ 

c-!sarwis« inactive precursor; Niaiastivd i-^rf 

str^i-al ?r««iw ,«> ^pt.de isaifiiars vira . 

process jsr ansvK-s- % £) zunrr su?prajs«r »ari»s f cr ^ a 
Siik ruwz^ capab.a ^ ^eciizcally curtiss and aa^rac^ 
SKA ^tolactslaa =*rraspondiac to tr.e patacgarti ^trst^. 
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"tJisia.. 

Su^rn ,^^3itisn s^v be «c^oi£p :^sfsa<d taro^cn 

disease sail. * toxx*; salJ^ativ* *s te 

preload sy cs;; s cbrm^jxt tfca racoauainarrc ^sno^e, 
it is .apcrcant that *i*h«r sua racwuunaft* :«: 5 virii 

t3rg*t cells teatti. Zn eitnar aas* , tfte nrt*. toxio 

aganr ^ .ocalisea -c callj in ^ e ^atnccjaruc sta^, 
rftiaxe (fxpraaavois is tar^sd > ths pa-chowm;: acjans. 

far .isTMi*, * prste^ii prsiduc&s tnr&uon ^r&natcription a«d 
^ran^iAtion o£ ^ p&tvhoga'uc: vires. 1 cjsno^s praserst. ^ tfca 

discos* sr, ^hrouanoat: tais SFpUcarcion t:han Jn ** 

fact rasars to mzxn tna rsat^ii 3 srs virus 

fallout ^anscr^.cn -1* vira. ESA ^ t^e 

Cfti-. t^ -sr^ax* -f a paU^tiva, taa -ansa- 

qua-* *iilin« sffa^c xay not neca*»arily -aqaire *i« 
wmMK -tt-gra^-w *t t&* caccasuuui: viral <, MaM < n to 
M aoat geaoaa, feut amply , reasonably U nJ -. 9 n 
expression of a toxic ? ai- a ^v* „ toMV , r * m 

^s^rsml® aver a raasoiMnsiy Isr.g car.cd -„a* 5«v6rai 
aays t= aonw, icr-rca^rat^c viral 

vac-^rs sue- us, -.vtl ^aite* ^ oviral '/acccsrs 

say £^ aaaa tot =n ls r^os*. Sxauaplas of «r.^tiera^ 
tcxa^ ^i;^-iv®s includa racssaoiisar*:: ratrsviruaa^ 

call ^7 = . B - 3r aciii3 oro*3«ar = C^s^sn^^^c CT :rct?r 
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precar^r isrtr to a-i active 



pr^d^st * ^ch 
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prccuassd bv a prcrcair such as erotss^e sp«c*.*.c rs a 
v^ral or vtimr ~athogsn :xs co -vcrteo *_nto s tox^r fsrr, 
s cc^tianaily «xorassftg reporrar g«§ns oroouut or th« 
surtax «o.„ w h ia&rxif i^ss the pathsaen^ for 
attask, for axaKOia, oy iaamsnctOKins; e Y coiiit. anally 
*.^>r*s»«ct products the call surface rfni.r. *m& to 

j readier ctfa^ toy irr^raeticn with av^raraUular zactors* 
and ;t- ctjndaxian&Uy asLtrassaa r^fcasyo&s spaeific isr RKA 
Taclssul&s essential *gr vi&ai lity. 

wit:u.r. a ralatad aspect, tfta present iiiventier. 
aIsc provides ssthoas for aiainisfcing or aliEunatjjwr an 
anMHted or a&lawious iwnun* rasponsa. l^uRe suppres- 
sion r tftiars appropriate, eas acfeiavad cy target :.ng 
esorsssien of issiauns suppressive g*«*B, suorx as the 
v* rally d&rived gene of adenovirus, 

^it^ii.^ $?sct2i&r asp&ct of tne pr<ss,ssnt iTivs^tisn, 
s&tbad- ara tUsclosac far inhibiting sha insaracxs^ of 
viraJ partirlas w^th ca;is. calls with m.1s. cr 
with factors, Th& aatAods gaaeraily comprise ijtfac-sing 
suaoapuiJaia cal-* a r*=caflLa&nt . replioatior dsf«c- 

tiva retrovirus which directs ta* axprassxon of a blocking 
alaaen* ~n utfaeted cells, tae blocking s^nt baing 
capabl* of bineujrw wirh a call racaptsr fprsfarabiy the 
nost call rscsptor) sithsr vhil* rse&ptor is x-tra- 

ce^lu^sr or srs the sell surface or altarnstivsiy , 
binding with ths Agent, Irs either *va^ , interaction 
a.s alocxfcai . 

Regardless of zxis a&ans oy vftich t^a recombinant 
retrovirus -x«rts *ts isaauno?«r.ic or mmbitory action as 
oeserihe^ abova, it is prafarrad that the. retroviral 
genaufi b* "replication defactive* a.s. incasa*!* of 
r« F rc3uca.ag in cells ir.fsor^ ^tn Thus, th^- 

be only a single s^sge of infection ir- ^ithar an ^ y :Trs 



4eftSt ^ f 3a* pri or wv 3™*. F^r^r, t^c 

reeoa^nant viral vs-sr 4£ prftferatiy siiiaric is 
i t£* cene wax^j *s to produce ^* Je^r&e r*s w :t 1^ rroia A 

?*MT&x7i&zM Q\ms *itfcin cells ectfcc wizn * ^ 

reMcc^MHt rctr^ru^, wiue. could produce a oanamK U*at 
csn a&n&rat^ vir^l particles. 

*\t^r another aspect: a; cr*»**r invert 1 or; , 

» aethoe ?v cduci«e sycfc rasoxisinant wrcviruaas 

wait* th« mra^ra: ^ packaged ^ * sto^j 

•rsvelcp*. pr«tftrat>l v Crouch to* a * a ^j^^ 

Th* ^cten* alls are prcvxdtac wiUi virtl srotsxr-ca^a 

MqueTO., p«*«Mly ^ ^ tors ^ ^ pUsit , d8r vfcAc4l 

pTOdutes 311 pro**_n E nec*s«:iry tor product ^ j£ \>mi* 
rsrr&v.x-al oanncies, viral eons-crscr viucja i 

whisr wii: i^recr oaiaKacmq ct txhe SWA ^rtui t:^ re-rovirai 

particles * 

Th* prases invention a4ditiana^v Srov^s * 

calls J 

^ DaeKacin* at vo«5r ssnstrusrs ~*ans , ct 

1-.: zhe pradacr^n r^m^ant: r K trcv:r-«s vb^ 

c^n as tarc«t:ec tor ar^saU.nd c&I. : ifl 6 &; 
iv taie coastr^i^iCR of re^v-s: meters v^t- 



tut-©! 1 proKc^ers- a-d 
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one taemiaq*,;* for produc^c h-i,^^ titrsa ;r:ra 
packaging c&IIs tiskt^ *dvantcie-i= ~f our cisccverv t^at " 
sany factors w^it^ oar* li.su t titr* froat a psckacunc? 
sell, ^« of rhs tic-st Hairing is th» level of sxprsssisn 
of tn« psekasxns prot&inss, nass&iy, the gag, p v C, arsd env 
proteins, as veil as th« level o* express xea of ttee 
retroviral vector 3EK& iroE tae prcvira: vector. This 
techr.isue aiiows turn select iars of pa tracing -aiSs vhica 
save higher level* of «*pr*ssieii produce fc^aaer 

concentrations) tba tcregcinsr par-kasrijsa protein* and 

vector ecrjstruct SNA. « C re specif iciUIy ,, ~n^ 5 tesr^ique 
allows selection of passaging eeli.3 whlcri produce higr- 
ieveis of w«at is referred to herein as a "prissary agerst . " 
wfc^cfc is sirhar * packing protein (e.g., pol, or 

env protein*} or a g&ne of interest to bs carried into tne 
g&noise of t^rg&t ceils (typically as a vector construct). 
This is accomplished by providing in paekacring amlls a 
genoae carry ittc a cens ,'th« "priisar;- sterna vrsicn 
expre&aas tn« primary sgsnt in t,ie paeH&eijftc jb11&, alcana 
wit* a salactabla sterts , preferably dewnstreaa froa tiie 
primary aejis. The sei&rt&fcie ^er*s ■sxpressss. i ^el^otS-hl^ 
protean in ttia pacfcagine ceils, preferably one wr.ich 
conveys resistance to an etsarvj.se cytotoxic ar-io. . rh€ 
sail* ar« then sxposec to a aelectiim agent, preferably 
tne cytotoxic drug, vhici: enables ider-ificatian of tnoss 
ssils wfucti express t&e selectable proton at s critical 
level :i.e., in toe csss cf a cytotoxic drug, by ^iilirsg 
tacse osils whicr- do net produce - lave! jd6.star.ee 
proton required, far sxir-'ivai • . 

Pr«f«r4J3*y ( In the technique Briefly descniaki 
sbovs, she ^xpresaiorsa of sot!*, the salectaale ana priaar> 
oenes la oo^troli&d sy -n B sgJSS: prcs.Owsr. In this resara, 
it jaay fie preferatle to utiles & retroviral 5' LTH, In 
order ta maximize titrs of a recoisjsiKaftt retrsvirys frsc 
packaging ceils, tnis technique is ; ir »t used tc select 
packaging sails exprassins Siisrh i™is of sll the recra^rad 



pcrfmm?m§2 



"fclls tsl-our^ transient * ~r ix± <a«i>irec 
proviri, instruct jr^c* ti.is t\mh®sz ^tras ct t:^e 

T«tahr.i^es are rrevided tor s^fc^ine -f 

vesr„r oonsrrasri* japans net velvet m*s us* 

pao.ac.rg cr«l„a. These worries 3*k* ^_ 

retroviruses, aacuioviras, aoMwirus, or v^ccj,r,*j virus, 
pretera&lY *cenovirus> Tim** viru^* arc <n 0ra w expr*«a 
h ^ -«v<ui c; isrct«iaa frwc ^woua q«:is* 
pr^v.^u taer*^. '-os 1\*A viru» v*«c=* rvc^manr 

tlsSLe ^t^rs cet-ssn viral ZBA *na ? ^sxias ^arryirs 
racrpvirai sjt rstjrav^al sector senes. Th® rasa; tar ^ rsr* 
viral vset:ors sarrying *^tr.«tr asquen^s cedars ier 



retroviral Frctejns 



retrovir&J vector ^2fA 



purified znro bicjr. titr* (tuas, AitenK.vftly 
JKWMsrr-jcts cars £»* construed ^ vrrr ani S3 j 0 ™^tly 
rransf«cc«i jntc cells v^icr rzrov*««3 ^ tr^ns viral 
func^ens abasing irsar taa B\A v&ct^rs. Ke ? ari*«*3 si 

shocks a» cr»par*= -hat ^11, jpor . ^;« c - i3 

sttSCK^fcAe s^s^ hig n .evsi express, or of 

retrrvira. protean* tsucft as gsg . pol, *nd snv, cr HKA 
retroviral sector gen^aes ► or siosa, Ir^scti^ cf calls ^ 



stacks, s.^g^ sr ir- sojsci-iat.*tn 



.ead to hw- w «v*l proctuc^OR 01 -err3v;r%- veezcra 

sroc^s carry t, M >„r=i prots^ v^al vecwr was. 

raa^maliar v$ctcrs t allow* the tis« si maar* -£l> * . ~ 

prwttc^icr. vac:.r«s praams* recorabir.an-. re-.rcvira. 

Tn an a\t^nat.vt *z T.»e foratc^c t^car-c--® 



wo mmm® 



■si-Bil&r to -he precea^no -^^rs^q^as sxcrepT to^t tns 
lin® is ot ^rii^e-t^ a DN« % xrus oarrvi?^ the. v^c— r 

fonstrw^. -SaasequarAly t pcetfcins ar«* p^riixsa arid 

eontsctso *ritn t*vt; Q.ssirs.d v^rsJ. ^estrtor R**a "eaoe ^ v - 
tran^fes RHii (ts^& r .iposo«es, and a extract to 

process t&* sbv pretax intc use Impose™, such tnat 
r&co^Jsinai t retroviruses carrying the viral vectsr Ri.'A ere 
produced. tfitisin t£as t<sehriiovs&, it M v oa ecess&ry to 
process -she eav protejun .nw oh® iiposcaaa pric^ t; 



tecntiique producing- recombinant retro- 

viruaaa which can t^rgstad for preselected sail „ines 
^tx^ir^s raceme man* r<*trc viruses having o?s® or aor® c* 
tha rcUowmc: a?s (snv gajss sasaxzMa o* * cytoplasmic 
saomont a first rarrtr-tral phanctypa , ar cartracaJL- 

lu^ar O3.nc.ino seertsent sxoqeraus tc first re^rsviral 

phsnrtyra :*Jii>s siftiiifio; ssense-t is, f-six & sac an*, viral 
BaencTyofc sr rrcs another protein witn aasj.r*i Banana 
pr\.p*rt:ieu, -Hies ^ selsrt^ ta oe axprssasK: ass a jeptld« 
tftuch wxll bine te atsnr«d targan - anrt»-«r vj-a* 

*m**l OF « prstfein- accuser liB&rcd ^l^cuis* art place cjf the 
no™. anvalapa prrt«ir; or a«=ther lioand aoiee^l^ a^eno 
witft an envaicp* pre tain taat sees net I sac to ^nfectior 
of taa target ra»U type, ?rrfarat>: y 1- tasan*™ 
arief^s aascr.joea- aoov© a-; env «?er>« sasrrtrisaci =f t \ 

vfith :*r> ^xc-o^no^j gsrss e & pr^tsi:^ r.a-/^r.e; a 
r«:*rtf-!;inciiw aasrain to utTara^ th«s atoi^.tv oj zt* 
r«caabinaht; r^trovirvs to axnd sp«aoifi^lly to a tarcetsu 
osll a tur^r cai;. Xr. taia regaro f it aav re 
prsterarx« to utilize ^ rftc*tptar-&^ cine ^otnai.t *^-c, k 
binds tc raptors sxprssseo st iuai .pvtls cn tne suriact 
of tae taroet cgii - csro»— ^ ^-=„-. k , ^ _ 
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tissua « F itr fe L^; auctSi 

aoitaei^; c^lis, e—., in b r * SS t safari, f^t^n ^ 5 
5 ^acft^qus, it My a$ pessii-la tr isprovs anc 3 finer-. 

alter rsc^i«^t retrovirus** *itr. spacx.cn:; - r 3 
?iv " - U3Ecr r*ptatati oassae* ©i 3 rspl^c&t.ra 

recootina^ retrovirus ir tumor calls- =y l^i^g tn* 
va^ar construct tc a aru<J r^stan^ g« ne « nc Sfc i, ainc 

10 tor srxjs resis-^ce. 

The Tfccr niqi.<i for tae con. trurt .on retrain* 1 
v*ctcr= w^ta = i,* S ua tuaer -spaces ir promoters 

uti.:^* r^ac^t retroviruses aavi^ :K^ rv0ri , 
:ra!T:: *I*aarj"5 operative ir 3 Tiasae o£ .nterest <* a/ 

11 to Qm praaarer sorae M rrw lea-ins "to 
eworsss.on it reticulocytes, iaaiunoqloaulift propter 1^ * 



sl&ser- oei* ? t ^ direct express 



ret?u_ story conx: 



sorttrcC s l«D fin t „i difiarsrt t.s ua* M - net rtee4 to ^ 



tni$ t^c^iq^e. 



oa.rtiC-i-.ir tissue t£ be asssd 
Tentative -ifr&rerees 



Jocr^t-i.^ My ^ aufiic^nr to center a sLtata.t^; 
35 -* wsl ot 8p«cificiti tc tac .attain fit tne aqant 

raer the conrrol af tse elasmrt. 

Tacaniques tor i.««,at;!jg 1 r-?trt>v^l ^Tvsm& 
it a sB6c:f:j a A t* M * d^a a* a isr^ a*;, ii valve, 
use Scsclcccjis recciifinatieii, sr alter^t^v^ , ta* us<f 

sp*ciiij sits s tfte -arast ce^l ser-™ Si - e - 
spe^i^i .nser^icr a:.ws tjanss - a* laaerteo at s. :m C r 
^« tarq»t calls' DNn , wish -incize t^ e r 

*nsert„ana: njtaae,.e S;s , siftir^e ^erf«rir.= K £ — 
3- e. T ^„r a e cr. KJ* an, ,_ow ^ ^r.^n ct ? ^nc « ^ 



wo mmm 



xn tn«? Di>A si tiia ^&;rg&t l^,! 

It w^ii jmi ap^rac^a^ct th&~ any ^ A bov»- 

ethers jj-irtAcular situating, csr v.ss?d xr. 
csn-unecior vith one cr sort ;* ti-* remainder of rh£ 

r&asa and sticr as-se^s of rse pr*s«nt i^wcior 

will eaca^ «vna«ar:T r&r&renee ^ th*. tsllotfijsq 
detail*^ description ana att&t&ed dra^^n^rs. 



VMt "« usm prccuc^ HIV suit an^i *ich say or aav r,ct 
IS hava 5^1&c~iabl« cassette inserted. 

Fia-^srs 2 illustrates ^fce sr? esv expression 
l«v«ls sew ir »olyacry„atsae* qel slfcetropncrss-s of nr: 
«nv-8t3esi£is raaioissmn* arecirztatisns of aartrscts 
auian sup Tl se;is rrsxssf *ct*a witR th«s vectors snrsw « 
20 Harpers ars VLljd&lrcms, e?p it^ and ^: ^rfc t^t 

arpresria-c* presses, and SIT - tat *s t-a MS.t t v« 
saivcrs! 'HIV LT^ orivi^q em ^ri *£i& pres^r^a ~r tat . 

Figure 3 asus^t;* tne prctc^cu tor .ast^n;; r-ca., 
jUl.ii* iirtUcad in a^e t parted wit*, syr^&reic tuaor 
2S exprss^n- ETV the va^t-r is -AF lr%~ /£V r nes, . 

Fisfur« 4A aras>ti^cs.i;y ass-ictjs th*s results ef tac 
exparr&erjtal «rcrocs_ F^srure rhe srs^if^ ki.hw 

5,* s®«r in the gr-oii rfitA B^KMEaiu >:illsd 

ira*. nor, S conrrol sella la^-q „ n HI\&rv~ 

•tor HXV snvslorax* aht^aerss^ 

rur-r* dasnenstratfis pne^etyp* r± ta« 

- protosc^ ir. Figure :. The «*r^cr ?v5dlwtl{? , ^ 
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^ fey irraa-attti; nsnprcl.rerar^ st slater ^e.ls. 

3 Ft crura 41? < -s i x 

rexatij»ns^ip at .sauai-.^ 5*1*^ sice v-« n-^v 

"injurs 4C 4esan^rsc&^ zh® qrn&rat^n ct t:?L 
respons&B sy di'^r*^ h>^ straifs as „«n as 

10 nysr^d 3*03 arbc B-Jarv tsarg^t c«I.U. 

Fisur* 4i: ^enstrat^s taaar mcucee i»- rice 

^ anv*lap* cf t^i- k:v :il S srair. z>t virus B,r 
-0K£ rav, i£Ts*«Kv-*xprftssir^ target as *-«i^ as i^n- 

tarwt 3.'C :o H£ ceils - tn.y are JlL 

is -iMo.ecrocs „c tAe anr — e ,rcr^n ^ 

I25 x . Tae results also 4«awjis*rate that tiMS£fe CTL cross- 
reacc and som call* sastsd with peptid* hoaoicgoas 

tc the: »rv<aepe of tjn.* Scr stra^ of jjtv iRy u:). 

Figure -*T dssufismt** inau„^on of HZ. STOiop^ 

irtt™ar--c™ a ; ^; ec -^ i," ic «:. s trarassacw wit- 
plasa^ havyj? a rw^uaa^ vertar instruct - va^ca 

th« evt^a^a To virus v :a?v v promoter ^- grs *-~^ns sr*- 
exptusicn af t-* HIV zzza .-.vlcp* « av^^Ty 
SS sp^f.c CTL 'rail ins cf BCpOSV&nv IITb tarn** mils 
trtsnai^ly^xpresaxac *rr e nv .'B^c^^ri- wast, ** ana 
=l%m*«* .statist - «ilVarv-ascpr 8S s*n= hc?<£ target eel ^SCC- 
csr-aeV »it not *(in-Lijert 4 d »c e&l.s .SwlCiKE taraet 

cmye:-M rjv-oq wuch «ocd* w-m oncwr c S ^ 3 ; of 

- r Sjv-LTS promoter, rasr*«iv»;y s^rv© ss tKJC - 

saicr ,h;-d<3; Thss^ cm 3D«:f:wi^ --^^ 

3S «e::s e.rr«s8:nc n2-Zz ic- e^-al Jl2 c&li* 

?1Ti:rf 4i ' '^ao^i^-.lv a<ip, = -s tti- results 



isie© wars ir^scr&i vit>h e^li 



pressing q&g/pol f^c-* „ 
l«Hj or gag/prcrc , B C-:: i W ;«d 0 f ' ^^J^, 

HXV«nv, CTL Sroffi gag/pol or gag/prct izaa^iM aice 
kill Ad respactiv* rar«*>t c&il, either bc-l o~ b«~-i - 

S la* targ « caUftf r&S ^ti, 8 iv r tet Mt B/c 10 

Fig«r« 4L deEOftSMM that: CTL mauc*d bv 
ff»g/pe: stiwiiator 0.11* iBC-l-iSHr aitrsviatad 1-1 
k A U«d bou W/P cl (i-ish, W/P .cr fBC-lj 

1 Figure 43t dawonatraraa that CTL i.Mucaci by 

gag/prox: 8tiaul*tor fBC -i; ^ g ag/prat ,- Sc l 

1) and gatj/pol il-lSH} targeE; c*lls, 

rigur* d«Esanstr»ces taa- two ilj^ 

i*3*c^«« oi EVenv •needing »crovxru* 'bv^thl 
intraporrtoiwai { ;,p,- or i^^cu^r reu^s 
5tauiat,S th * devalcpa*^ CTL capable of »j>ec^i-a^- 
kilUng BdOHE«nv-2j> Cfciis but not 8,<C 10 K5 control 
t'BC) 

Pigut. 40 d«on»trei:«* in i.^ iza ~ iors of 

fcu»» donor * WB L us^g an^gou, EBV-crana-fMM 
«*i»«Iawr cell, f=am aem « r^-EBv; t^t * m 

^tmcx vi^£ vita racoabinanr ratrtjviral v«— 

encoding HXV«v ?99* CT V-HTV«v } to *f£ec~ induction ot ™ 
which kill w-EBir-Hivftav tor. ceil, ^ t »ot «g„i« 
control aatologou* c *U a . i,^ , 93 „ p ^ . tjLaulrad pBL 
{s« pha bias--.. oqrzt axpreased natural iansanif — 

EBV, as $.*idenc®cs by a lows*- im' * i ■< ^ . 

esntrci g^-ESV target sells. 

Figure p aesoiisrratas thar hw&n HT158 0 s:^ ^ 
inf«rt*s boxh aurina MHC tcvnv ant^n 

.KT1080 - Dd - w , aiaui^naously ftKprw both am 
procucr. i« a -URrtioTiaUy-areiv. form as • V3 a«w i *d. sv 'th* 
lysis of the** csll* to y EsrJanv-isauna smri^ CTL, 
srve^-isa^* -m- did no» siqnLiic&rx .vsis" o- 

similar corvcrol HTloaO calls or 3C™ a ^s 

sxpraasing iBC-Od) . 



&C csll- djfprassirq HZ" arsveiap* prctaxas {BCsnvmsj ■ 

calls co*««s vitfe RP13S "VJiaetJ* ;' , loes" 1 syntwic 
p^p-iae fey SIVMV-w»un& CTL; „n panea s, me lysis or 
: BCenvAV3 Ceils lacuna tns q P i2Q ft yparv abasia envslap* 
loop -d.*., -locp*«ss«*i =y rTL iamuni-ed wvtb "Isopless* 
»C«P.VAV2 oeiU, The CTL llBSnuRi^fid virh nscplfc^" BCanvAV3 
w*irs specific, i.e., -hey Jid not lyse sc cells lacking in 
Kr?«iv * B C} ano 11* nop ivae o&Lis wiTift ^ 

"leap" pspi^ds :SC-RPi3S^ , 

Tigers a«Bsc«s-crates: jl* pans! A. ta« sssci^e 
iysis 3 ; 3 C cslls expressing a tracjt=«6 ejavsions prawn 
rr«si a r*ct»as inant: HlV^nv g«n& iSCperv ai^rjie l tar?r*r; 
r«fcrr«d zo as -a;u»k i- (sa» Exawpi. ^ 2 )) t anS also 
cion&d in£«cted SC cells exprsss^ a^nvizrt (BCenvIX^ 
25 target) fcy BCenvIISJb 2«~i^u^ wuriisa tJTL ; in 
S, xh* induction of ^aassun* CTL in js.ic* istsuni^d wi^n 
BCpOTC&Uiik 1 -eila which spwj-Tically kili SCpOsVCfeunk 1 
Hargsr ten* and 8C«avnrb"i4H target calls not nor.™ 

irif &cte-o BC culls (BC1C5HE target; , 

Figure S depicts a vsotor designed te 

sCDh . 

r^eur* 6 ili-strares c Destruction c* ^ 

piasaidK carrying t-^ vectors TXl (vitneut SV-NeoJ and TF 
iPlu® SV-Jtao) . 

Figure , xllas^ratv^s -£h® csastruction of t±: 
a las® 13 ssrry^rsg the v^'cr KTVTKAX, 

Fxg^rs s illustraT^s the cons-ruc^iest si th 
plaasaids carry uvg tre v&c^rs KTVIK* rvrtacirc SV-fteci &n 
\T7I>; Jieo ./«rixh SV-ji^sj, , 

Fisnira 5 illustrates ccrssCT=zien of th« 
Jisrry^r.g tss vectsr HBMTF-j^o. 

Uigurs 10 iliostra-tss x.a& eorsstr^ctieri of ~~ 
plasffiif ^arr)'ifig the vsetsr RSKTVIH. 

Trnurs ii illustr-itBLJ! thi construction at 



Mat in cirac^onj asters. 
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^Icrss rH:-5" cosss^rfiS, tc ^or>^rc: $h3'„" , -psn i"f& — ic~ 
vfitb th* Tiarae sondiTLJuxsa:. l*Td»al velars aaewti a t ct 

Figure 13 il-ustraiea t^s csr,st;u.c"ic?n oi t.ix-= 
pi^said Try in a "ecrcr 4T"VIHi\}:. 

Figyr* 14 itep*,cti& the cc*is~--uc~icm if a ^tra* 
vj^tar carrying HIV isaac^lt ^arksr reporter gs-tss sue** 
osS alkaline oftospfcatase . 

Vigure *5 ^&p^ct^ ^us structure cjf an HIV 
inducible Eer^sr 'repcrtssr sens carried * olassais wtiz.cn 
car. oe transtectsa irxc cells. 

?:qiir« l€ graisiii>xallv aapict^s a t;i^ -ourse cl 
3T7 ^nfsc-ior Sup Tl caCls sarryitug- ^ m&rker in 

Figure 1* viti: BIT sr -aricus ecrwwntratAaiis o£ hZT. ?htt 
ievel ~? RTV infec-ion vsc iss&surisd b\ takxne ssaaiL 
■alic-uots. of suserrsat&Kt:., 

Figure* 1" graphically d&sacts the rss-alts tn« 
exp^riaent as in Fi^-sr* ^< bat vith ddC as t&e Kiv 

~igur& ifi di&craianatiaally t: lus-sratss sa« 
nuaaer a* ceils surviving at^ar atuaoiKvcvr sslacticn uuen 
transaction of sslls. »;a & piascAd whicn e\praws -fte 
pniwacyjxr resistance ,PSg* <iir«cre*v frcm a proraoMr 

' right, «^-e^8 XA&eJ . ana aftgtnar whici «.\-pr&-s«B 

P^G v^tr* & -Siiing s^encis intt&rpcs^d ^e^^r it: snc th* 
promot&jr |4®ft ( ^otsscS ii?»e) „ 

F*acr« IS aapiets isur plasnias cas terras tc 
axp3r*ss retroviral arxaiM i- saaaa^ar sc^a. pSVgp a«a 
pRSVarv ars cctrarafartsd v;* w » a salacrai^e sarxar vr^le 

v^ts ths sslsctaols riarxar r*ac*c downstream - att f ;r^I 
pr o -t;a&n-csKS inar r«gi ©ns « 

*nv ft-MLV ^T5v d ft a r sxr^-d^ac^d autwarasia. The 

]£51M at "^^ ^^r^siiular .sr^ or th* Transfer ane 



rscior. ^ 3«s iC r«3t«d as A, v-:* 5 3 - - it>c»- 
t.ons a* *c-nts at, the ausd;* 3i tb* -.r^ss^rsM rs^Jn 

accoremi? ts raclectiae nuaiMrs f &tA Tu-ar \:r*jsas Vo" 
XI, OcIJ spjr-^ iiirwr, is-stn . ^ 31 ar* tfc* starts 

of w. «v «,v wni.ft ~r TS, ancS rJE are t=a 

corr*spcnc»in(s tarairsatacn sites. 

ri ? U£e ~ s depicts -ess subsxit^ior: cf L*3 :r. & 5* 
LTR by a ft«t«rsloqc«s preawter, «iia«ic«r wfc^b =an ^ fusai 
tc •ita«r th« sac I, s« II or ™er S1 te ir tb. 

Figure 2? -ll^starates * repressn^^avs Jastiied 
for crossing *-nr.sw ( :c axe-; zx$Tx mn q v-fcl rrsi^r or 
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Th« ability ta raeeemx::* and daSsnd scamM 
£or«.*r pati*c ?an8 is centra the function cf 
system. 7* is sy*^. throuaft 1=0*** r^tix, ^st be 
capable -f ^st^cuisfubs -* R if* fros) »^n^Lf<> i3rtiS!h( 

<sirect«c toward i~va^g eaiitiaa rat-*r fhar against host 

3re ^ S Pr««c* of hicaiv pol^or-ftic ceil «if«« 
r^n.t^r. rerueturw x r»«Ftors; and 

HKnaoans ft3B cytolytic c«^* : for -a. ^ruc^sn cr 
s.ysvad.xw pathoorens. 

Cytolytic t iy- ? no=ytB* ;c?Li are nar*ai;y 

pertiae* m OT,-a«ct^r, -1* mc cIasb ; ?r ^ dB 7*;i 

su-faca pt^itis. ^ atiauia^U by -is tvse I* 
3 m: 4 «n plantation - M ^ra^ier, aws Frod V c -, a ~ 



respoj^s vitr^t a^posi^ the ps"^.e~t. the 3 en 

sector ieprsarn *=ntu™-ia-ljticr: srrv^^s - ncre 
effective aear.s si ^ndua^na ^crenr siass :-rBST^«*e 
pro^ftctiv* aid e,erap«u^ic rTL responses &ec%«£* the ryse 
5 ^ouniry nwiuced sy -i« vectcr sore rlwiy resell U 

t^iar ina^csa fey avposar* tc narural Section. Sased or 

^ist: ex^^siv suppled, narjrsp^t.nq viral muc^' 
suet a* p*p*im and pur_£_«d r*eoi=fiixiat« protens, 
ID prcvid* saffxeiarx s-^ulus to induce sptmaJL class r- 
r*#zz CTL rasttoas^s, XI«r?jat:jLvely, vec*ar~c:el::v*r«d 
rar«asion »f *.lec**a v.ral pratairs ;r *t *r an-^g.ft* 

Wits in iartret caUs &« das^awd vit&in pr^r^ 
IS invsntticr pr^vidss at, a stimulus, 

»y way c* exaa^e ^ tfc* of H rv~i 

JUifecticns, patents develop ^ibodies st^cifac for a 
variety of vmI *nv«Lo p(t -re ? ij(r d.tarBAJtara , seae of 
*3icfc are apu>:< of ^ v-^ Vi ™ ti.utr-lisatj.3n. 
20 X^'«miiej.eaa, Cs«a Sft procession cok^ijsu.* and 

patina avewtually auieuas to th. disease. Z^w-lsvsl CTL 
response* acrairist ,r*«crec; ?a tiers' cells iF i a - a » z al , 
I^^-SSl, 198" « and sctaiT»ST tsr^t sails 



vacciftla vectors ex^rs&s^rq HI 



Walker «t al>, 1*3**4-**. 1&8E) Jiav* a«« r aetacinas 

*R*ly been &ii«.n that ssur^ne as well as -rjaar. m ;ar 



.oosub s^iau-acor ~e^ls * .rressisa 41 
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toe therapeutically aavan^agaou* tr ,nf«.racs patierts ^ 
previa, srf^ctiva preventive wera^; -c mdivia^lE ^asr 
nonariscciobs -c^itio-w}, St" :r.i«Uiii it^l* T ay - G r. 
produ^ir? an aeequa^ CTL ripens* baraus* Krsr 
t$5C - >a "« v —f» »ir: L-t^c-^r may preve— pro^r iaancne 
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STV ijj cn^y ons «jcse?1a. This ^p«acn sfcouia 
be i««t:« juu.y v ^ ra _ y ot 

c ^ ncftrs w * er * * characteristic <mt^*~ a*e* ^ 

need to a aajabrane pra«^) ia axprsssea, ^ as in 
KPV A ftd cervical «tciaoas, ^TLV-I-^du^ Leu***!** , 
prosta^e-specifx* aircisren * na pM t^ ca*csri 

rotated pS3 c=>:<»i ^3 Mitten ana ^I^a, 

Sxa^ple 1 ctescrib&ss jjrace^uraa far ccrjazr*j5-;jj:3 pL&^is 
capable of «flw a -^ r^rorai velars m ? a«aqjer 
^ella. wh.cn ttter. „*ac ^ ^r Ws;or ^XV viral 

anrlgejas , 



{Saa Fiqor* I) : 
A £.7 3Uj Kpn-Xho I fraeaeasx: was isolate 

fro* tne EJV prcvi«u slant 3H1G-K sequence, 9 «« 

Ratuier « *i. , m.-?, ^as, and , mqo tn» Sal- 

Kps e DNA ^agaent iroa m«*S7.aelta«nv 'a 3ai3i deletisn 
to nt. 34 j«; w Ugated u*c the sal I sxts in tAa 

{I!kc I-cia i) vnicft aiso encodes rev, essential fsr ^ 
expression, W parried and Ug S ^ inw a remviral 
vaster cal.ed pAPTXM Knec/lar «t *I. , jjmm, 

-,334*. This vector V6s moditx&i in ;faac B«?l II 3l t« 

was caafjged toy linger ias«r=5.g« a xho I to 

rac^-nat* cion^g a* -a* *-v coninq fra^em:. 

k seiainsr™ seiectahle starrer 3*r* -apprised or a 
sv*o ^tl, prefer Sriv^cr expressmen secavcin 
piwspaotaransferaae ?ene was inssr^sa t~t^ ta« veccor ae 
the Cia : 81 t. t3 tacUitata isolation infected and 

tranaieetad cell l:„„. ^ vsc ^ r u 

pAF/Env^ SV^nac ieee F^.g«r« S'. 

The Xho 1 upsCTaa iron tae SsV gene in t^e 



Cia sues; pr:?acc«r\ tins C2f» toaeaiata sa^y T^ne 
promoter (s^s ?icr-r» V a 6— be «NA. Sr&wnt: Hisc II t.> 
Ea^r re^udt^ u zzatold .nereis* tn :£*v sxcr^K" in 

^rpntal ccrs^mict £„\F s\\q®g Figure 

To „»pr^v* sixrss r^* vsctar ana can use < 

v^-^ i^IMT-l*^, s~i»t;as «a;.. 

^ : ^- v ^ :q ' 5 ' 1^851. TiLxs "«itar caseins bet.- tfcs 
pscka^^a sequences trca .Nfi v*ll =is? ^crrj-ri*^ 

. <&esi\ci~ pajsphatrans^r-a* sen©, Ths asov* s:it env 
construct rfss ^ser^sd into *^s& usuquss Xnc I a,xe M2 
follows . 

?i*stej,<3 rasul^iRO a -crv'T^ujc saliva tjrs, rha 

^anatrucr was ~ucs~*iii2«* ay 3i<=s-eliract*i 
^Jta^r to oa«irti^ -c^a GAS ATC tl:: \T J T . rius 

3UT:4««ni2««i sits was *Ur*ed by ?st X s^tsss =p ^par~ > 

Th« ai.»cf«nia*i iragsren* was p^f^i ira ^ssraa 

SQG =p t resent) ~£ MoK&LV 5' in Mi sub id pCC ;i. 

rss^lt^ne o^r^rset vss i-^l&c pjc ji/^ses cr 1 , ipv'CJi 

.ill i-sd Sot 1 3 3x*5 insert jaarv^sr: E^-s A; and S^c X 

- r ^ sn " ^-2=o justs 

"^sultin^ in i aenstruez called 
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ixhc :-=u ^ ^ ^ mom^lv Lra rr^^ 
I -Its, -id «-«5rs i.ns«rr*s3 ,r*vO 2-CL\ ; s^ta or 

* ica^anti aelactaca aarxar ?«ne s= priaaa ^£ a 
.arl, p.ametsr arivir* *x~r*ssxan of tne r^jrvc:^ 
?tt**?hc*:r*n*i ms * gens ir^ert^d ^ jr:- 5M *i'^ 

vect or wis-ss caiXfcifi. £T*t , 

T5 «f;„c^«nt:- A^pzm lilv ga 0 aaa 3Jl 3flsna 

1 i « 3p ™* ftUcucji ,RH2' ire to tna 

to jv^tt^ ™pr»«v« _ n ^ amJ 

pal; aK a r; rev sust se *£f icimly «w*a M .nr^rsct; 

wits -h. Rai£ insret:«d ^ ^i. v«wr, tftuj fcr 
-srr^c, transport a* ^ira„ ru-sw^r rsa tn* 
eytap lasa* 

M*iaa/ :« a ^ivraal toransiMion - rajL „ar^ n MOR 
dc«1 toil** -raa p jci> adax . icnai %0 : Bq , t , 

H": and Nco ; sitae msar^d -- e ^ Sl lra 

Kpn : « ? e: : - L.n»c«r. Bc*,. V « this 

"snt^mss aaior seU-* -a nor iS3) t . ;e :<:r iru 

i»«o a -I* z sxts by ,;^ar ^.sar^iai:. rs:*s canszracr 

A cravr-cl ^ asis-icn -or^I^r^ icnst—ci: ^ t 
aroauced ay a f!rM- ? «rt ligation rttac^cr ^ wf 1CA a 



Ir orSar t; ^nurad^ee sor^ ™.zv .s,n3 th^ Htv 
rasponaiv*x dissents ir v«crcjt, i ^fe * dulntup 

in t.ifg pl^s^id .-ilV was; ^emsrat&d Th.x& dalstiar 

removed ^tronic sasue^cas wm^n ara ne- uaeortanr tsr rev 
ftx^ressios (REV ^xurssssicsn vil~ contijuis bsa ^ron a 

spliced I.i aasitisn, this wietior. aces sot su^ct 

tim K£V raspana -„vs sle^ent locates ir The . <z> 

tr-~nerst ccdinc i'cr tax* iosuiiairs s^actju?;* is^^r H*c 
«nTzna«recl te zanz&xx a gr^ryo^ic ir^s Lac* or, ^-.ijtian 

psssaqsl virus ax *.t»lL as S(*iacr:aan Jsr >i,rus i-j &a 

CMV is itTB«j:t:»d irto thft "hcsl site af -his -onasr^ct:. 
*lii^ isnatrjci dssiqaatad SsJ CSV R£"/ 'Seo. The f i. &1 
-ii-al cans~ruct j&ay ^ ^rtsducec by % fQar**Q&rt Ixgauicr, 
r^acticm. \ ka <{ho i-Xia Z 3KA £rac«s*Rr £rca .sk* -a* 

palmar as* da.ta, a 3.5 ^ 3ce I-Cla I SttA. *ra™n- 
:roo SF"" ""tv-ESV Nec an4 a 1." kxs Cla. >H:aa m 
Jragxarrc -"rots S2Rr--, ia succor* of otnt^rursg zr L\ 
tns 3 f ^ts* ar* „nssrt^ ;nt^ ptJC ^K.* 1 04 sure Lane ?f 
Sontiainirsq t^ss 3' LTTO at t&e I-Hind til s^ts :?£ thzs 

C*ficisnc expression 3f .■5""? c?4ia™c^^ 

discus^ec 3cov&, see ' ^^«r Sxpression " f «cn3r M 

ob^iin REV REE, 3 - . ' ^ ^ : 

fra«E«r= ,as +aoX&.z&z rran tr^ arr provvr^^ i;^s SHIO-R" 

Sal :i dal^ion j^t i4S&i va^ Iic^tt^ 1— 0 ta* Sa; I 
axta in ta* ?Iasaid 5?*. This cs^s^ct «a* caUss s*-**" 
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? A™j>iSi2 I j ana a. 



sOCTl alone ^-n a co aiM :.r a vui.ve-*. 

- ntai - ac ^ do W -sai ^ ^ 

iiz* hi ^ 3 i sk", 7^ sjca ^ VM ccnv ^,, 

* 9a«-- = i £D vktiecijr coaplsta instruct -*aa 
?r«*uc«l sy a tarw-pirt lotion in whicn * sp a*, 

;-hco ; irwiwnt: f OT Bajc-s; m ms««i mta sr- 

= t" tac.^tats ration 7. ^itu,^ ^ . 

consx^^ r^l^ jk" w - eo . u.; ta . 7^ ^ ; 

trcw «iis caw-ruct v« aqaxn cantttiri -o erww a San HI 

aits an u tab* 4^ aa^-pd dna iragmt ;*ha l 'blu^-a^ 
HI was ^olataa. 



RETT, ;'«sr,* ,1 .il-r v^^or iratnasnT:, rh« re«uliin? 
7iw v;-ra^*tc ?aq-Bo* s«pr*asi=n reefer vas 
pel ER£, rev fracfKenr >;u 7 - r2ai ^„ 
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SccRI-scc?! comprises zz » s\w *?r_, 5 r,»et B . driving 
irasnwre. .Clal-as* SI 1 %ss .nscrt^d — Z 
vsctsjr was ssailsd *rr~2 

raqiure* SR£ AE* fas S^c^aed aJ ove, *** ^ 7 

SSV and -pJ:^ -fcfcaijwd ±3 d&scrzb^a a jcv« 

Hi* gag ?«n6 certains a a*- or spiica doner ,SD- 
Sifca wHiOft ^auld es= a prsislam ^ virus- emnarat^or. the 
s~t;£ r«aov«d cv aiiaaeuig 3^ to AC 'nt -44 -45^ oy 

vacrcar tna- emnssas wpo;, and rsv. i*rw«;J Srots 

HIV s-raxn <iX&2\ k Sac I ^t* was also create ups-rarc 

*raqra**n» 'Sac T-Sjm souid turififci. & ;.5 t& s&cf- 
-r^-HT fra-aert iSpe I-E~ a pv; 3 r,d t* B 73 0 rp So d*^a 

:-i . Tha r^lwa 2.3 $s ia ^ tw jag-erot:-«? £ra™«r 
f^ac Z/h ^or«'c-«S4ja. jil 1 isolated frcs _iv„s rrCCIS -^-nar, 

?ns§ ^K* qs-^^pr^r-^r 95csirassi.cn v&csar ■<&$ 

S'HSV ska traTO»«r fXh„ Z) $r,Q ^ 3: i«:ts 

?acr*prot:-«?T £r,cne-^ Sac r , 3> m-5^ ^ l *^?cx«c 



wo w&m$ 



vct/vsmmmz 



\ Aaaman t selected* ^rnar «r**« Srsqisent frca 

orpins «pr9«:on s: ^. n«cyci. prosp^^™**™* 

nec 9BRft fragrant ^i-asr ma*^** NX- 

a*a*t* qacpol-Rr or-ression mczor s.-z th« 1 Slt * *. 0 

~3 tac^-ate ^ola-^ x^cta4 
l*R«a * vsctCiE" was. called 

kerned lima a Ulaescr^pt^ 3K~ -ar.Minmq e -i*r 

15 tn* cracter or th« Rsv LrH ia ««8<a ^strwa 

HI-Dd ?R r«. rt« expression construes* asv-oai ane CMV-Ga 
v«r« rranaSactsd into 3T3 c»n a ^ rf? - &e pcJ . ¥ljr , na 

T!5© ftX^T*»3i3n zemstruets 3?V-0d *na ^v* -4 j A 
2C retroviral conswici axpweain* hum CO* *nd Mumycar. 

The <:aU * ^«l*ct«4 wit- a resistant 

soloes wer« £ic**a t *x&ancS*a and tsst&d for assrsss-e- 
of tc-Dd *y tor, bi« usi^ a rat anti-Oa airtiioov" 

^l^^^yr ^crt rf__ ^.r'" mv.a.„ac<s ds^ r- ^ rs 

^Vo r^rsvxr^^ vectors jer* eresar*^ — r aasains 
t^ifi rs^zcr.s in tne KZV a-v*„-a<s -r^ins vhicr cs-stai:: 
?«F^id* *3«.top«s reactiv« wvtn ----- r^errse 

to as? iisop, ^-rx^^s « ^let^-r 3 f tns gpi^c 

35 fflw«„ape sr^siy rea^;v« - ani^edy ^ aat.^' s 
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cjr-*"al *^ *r ma satUTirsvs ?z t,n\ c-^c Iot<t> ^-g alio 

X $22 case paii t^nc IX -Sea I fr^gm&*st of HI, 1 
j XI3 *r«\ -as pr&p&rea *n& i.ns*rc*u pUsaiu LICS. * 

^-a»r " 1 AAC CAA ICT ST\ 3AA ATT AAT AftC AAT AST 

*<SA gca A^A rCG 3' was syri^&s . ^ucage. as is the 
ai*»atu:i3ed pr^ar xene oy ttte aathca :<utk*I 

last! to -.anerate a? ;~ ^rasas* Seller csf \o$ ac^ds. 
This *as .-or^xrmea oy 2S& sajMeac-Lni? Tfaa st*^ l-\csc T 

~h« *™ iitr *f Hr,' Illij sty Tift a j: was carr^d <„n 
Biusscr-i.se SS 1 * ,Straw?8na, L.a. Jella>, ? roa 
insaraed^ata , tha she I-cia I fraaaant -t £IV arv III3 
so^-inirsq zh# ves inserts ^ato t&e ssis^ s.-as 

of a aoaLtiad ,« retroviral vector, (T&ia vecssr iid not: 
aava the gac vks ^*a^ codon.i The 3V2n*o aana was Ust:l:* 
inaersea intc the ^la I S4t3 ir* tte sorse orient a«* an. 

The 1,30 Xfe Xho r-PW II frsgrt^nt; C £ HI" III2 
«nv was cloned u-ssa the 3 leaser ^pr sjT vaster .Strata?™ 
La Joi:a< a-c Jiho I-lx 4 ~c II Thx^, 'ra^ant *&s 

taan r*is3~.itj*a fras tl« factor as xho I-Sa* il *rsqxent 
^Bssa hz si-® tron nhs stciriiskeri ana. ir^&r~ec i-t= zha 
Xhc l-sgl II si"^ ,r dT7 env Ills csjrr.ad aitfcar ~n ^ha 
ratroviral vac.sr cr a zmv csnstr-et axr rasa ins HTY 
IIIB «nv . 

thas® Dlssusids, ^sn peaces irt a suit^b^ 

^irse-sd packaging a* tna -^tstar can^-^j™ ^ti? =i cac^xi 
^na «.v«ljp- Hm^ wvk 31^ furthar prirairs r^cmr^ tor 
/lacla r*-.rzv\r*l particle . rha sacaidS, «r,eicE*, ar,d 
atinar nrctrains jratarac/ rrsdscfti rrts: sna cr ur* 

islasaids contii. ing suitacls ^enoae? ?ljtcaa t.ie 
packa^inq- c*c;. ^acn grena^ss ™ay pr^vcrsl io?sstr-ct$ 



pcr/vmmm 



packaged S^^bi* pacx&j-ns ;;r package csil lijsa:S> ^ 
whs g«no*a n«c*ss^ry isr ac^piish^g sucn aacfcacim,' 

is ir»cerporat;ad nsrsin by raierenca. As daserdbad 
by MiUer •% H. , it: is prt<«u».. that turner c^™*"*,, 

isade ta th* provi^i construct othax than axapi* -i^T-en 
of th« packaging signal in arcfsr to reduce tne chances of 
rMoafcination ev«,t s xc^rin? v-n^ th B pacing 
'.in*., which awy result i.^ prsductiori c£ viral I5*rtici&s 
vtiich sr& hst; replicas ic?s w£sr~s:tct.ive= i 

It vfUl c* ^te3"5Q« ti-at. S^caisplft ; is teerslv 
iUustraciva sf a prscadara fsr g^r^ir.c HIV 
^iyeoprd-in {gp > cc ot ^«r v ir &l an^gan. ir is a ^so 
pos^bi* provide * provxral vector construct whicr 

fcxpr*ss* S a Kcdified HXv snv*iop« gp an - h « ~ arc ^, ^u* 
which vUl liJcttwia* stimulate an ian™ rss^orjse, fcu* vj.th 
T-«U eyropathic ef-a«s. 3nvai*tM* 9 iy«opr«*Ii,a 
can auitabiy aodiJi.il using t K aniqu« «U Know* in 

tix* art, fsr insT^a^ce tsrsugh uss of she disclosara 
articles aucft as XpwalsJci »t Mi, f Ssisncs UlrlJSl, i§«7i 
vhi=-s i* harsi.i iftcsrpcit-aMd by raiajr&uca. Tfcus r a 
pr^virs; screstruct may constructs by th* sub™ 

tachinq^ wiii^ g*n*ra*«s rraav-ai constructs sxpraasi^ 
sucia a suita&ly -odifisd gp. -us construct is tfcar. 
pisesd A n a packaging cai.1 *s dascriiwtf abov*, Tha 
resulting recassbinart rsxrcvxrusaa priced i-oa t_v=. 
packaging csil linas say b<a ussd ^ vi.tr- and ^ o 73 
sziauiaca sin icswina rsspcnse thrsugn ^« ln£acix~on 5r ; 
sss«ceatiiJi« -ar^et calls. T&a ^« = lavc acids ir^tstlxjcad sv 
>» B n s susceptibla c S ii M y i«c 3 in« 

■rfill be *ppraci&ta<: otaer pr stains «xrress 8 d Jrsa »ne 

aiici- Mnaiicial callui&r response ^ Hr.'-in^-^ 
inrfividuala. Pr ovi«l v»« aeS r 5 «cr. as « fic ^w 
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sa^ov are ^ assies ad to axcrsss sucrj pr^&irs so as ~o 

h& necessary zzsr :ar„aL*; vectors res ms^cia r«v ;cdi^T 
sequences as v*H as a rav c M Mns;v« aisraanr v Scs«n 



reccsib^n^nt rsrerovirus rarr*/ir.c t^ie sA' 5 ' E.*tv r »v-««o s--cr~r 
1S> can^rsc? ccdinc for siv «v. one sicr.e:: rfr*-*nv 

a-eiaulaca ■iiv-«nv-3r>«ci*j.c CSL sfynq^ic i.e., WSZ 

2.1 cells X x sslCIs) an.; i:oqssm ~- 14i ,Saos-i^s 

vas ■isiielu-ffiy rsquj-'ad. , Raspc?*taa>* scus&n sail 

5«sp«rsxaw v«rt sr^arta free *fcas* ^muna-sed sijt sna 
™ culta^i ^ ; 3r ; „n ?-* present 

■sr , sa*fejs c&ils at: st^aulaccrcrssparjaer ratio of i;5c 

-srgsT: ;*C„s n.* , s,- riz^Zsrsv-:: - c v,*ldt^) «i various 
atSac^r^artse^ E.Tl -ell ?jt. 33 in ^ - r 

? Ut5S -* - " il ^.:ira swparati*. --a« 

ceils T-ar-vta^s a S^aar sa^aa sea orator, rarsr*- 
ceil .ysis *as cr3lcul^&.c - Tarq^s- l.sis = S:.^ z^v „ 



m>mmms 
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■&r&a&nc:&. at im hcI. 

« Actors ^cucw wo.-v. s^^.:- - ^ *--„ rv „ 
«f-^T t .v norn:- * av EC w .t* 

rai s «a not 3iM « f ^ nv _ 
«.v.r, n B«citt^.w ar B ,cia« E tarr« a , 

particularly at I;w-r * -« ' - , 

*•«•<* ^a^icfa. apx««n calls- 
&&ta.&ztea cram »aiv* ■« «twT- ^ „ ^ a,*, ••»».. . 



CTL icri net st^*n t^jj ;^j£ St 



the xBsporsa^e® 



nre aair ^.1 i*™* the 1 „ CTL 

-teta,r«<i rrw Sto ^n^e-. aiia fjr 3Cftnv , a , , 



^* ««<a -«fiUTa« c « -ar^r cere, ^ a— ^ 

z.w zhe — r M =o-«w jra ; H ™ 

a: 
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effector c*Ks. £i factors vera traa-*d ^t-j «^ er „~ 

2>.2 (cug.) M-ato for io 
taja^ i& Hiii's ]mlLuub*4 salt 



^si^ut^s s's i*C. washed 



wasned 3 t^as ^ &?kz csc^lata b^jlujs. c^rtao, irj& 

tastad f^r ta*ir Aeilitv : ys * scanv rad-c-:aije*ea 

tar^t ;&l^s as previously Jascrisaa F^«ire 4? ^r.ova 
^at tra*tnar.t with aether s^ti-Thy -.2 cr anti-Lyr: 
Mab - c ser^acai ^tttc,;ic: ^etivitv vfte.cas trrrasn- 
vx^n antx--3T4 Mar - C :r C H; na aiq ^t ait-i iican-lr 
afrsct cytsc^xi^ity , Tivss-& rssuits iniieats t&at t^ 
a&jatisy ocoulatijR of cytatcxic affactfir -ails g«wit«-= 
tiua sysrais if the ce:* CDS^ ototoxic r-ea— 

Eyp<*r^3s«nt:3 v^r© p*r;?zaaa to detsra:uia th« xh:: 

^olyelona;, antzhodies iirsctac «ams* itffarar:- K~: 

ant^s-;^, arxi-a-CK 4 , ^.i^;;^ wm USiK , t? ^r^i- 
the ~TL response on BC*. v cjxgat £«Ila. The sn-cx™-^ 
antissrus vas jfssd as 3 naqat^va ^mys., Th^ -iat-a 
iF^gura 4D1 isd^at« that: ta» Bslo.'c aati-ac*nv 
rastjc^A is priori--/ ~y t^e anm— 

ant^,™ Vh=.s, v^ss-^ tfcat taaaa raspcnssss srs 

r**Tzr^*K by «SC : aole^es , ass- i^lv anccasc 

w^in t&a - r«ji«*n -r e.s ^apiax, 

WKroriMd v.- r^Lct^-ccK^r HIV w.^ce^^ 
tazwr «:; 9 t^sts ^rs ^amucrad to ^« L:ar 

^unijecj ^.r:; *iShar -ra^^r^d 



spleen c^lia war a later stiaulir*c « Zitr- 



2T« *^t- ' ^a-ol accuse JOst- &z ,s- 

orol.tsrE-e^r ?r s^s^jtct crs;*l,a ^ .-^c o^a tr^r: 
aresantat^Gr or HIV srs% ^ntigar aEorosnara aic 

co ivssit is s^^£*c*sr*t for «i recti:, ve C"L j^;^r>. 



JHC X f t: Tsn^r.l^r sorr^t: 4*ri efficient *or 

-a^oa Mi-2a v©»? isam^sad -*t^s vary ^4 -uaaers oz scam 
ssisuUator cells, ras~^u .staa 1^ .^l^S *s cesser ifcsa 

*4W«c* j^L rsisponaes ir -"her ^ a asa^s strains otaar 
-Than 3a„D = r „r irssr to rrsv„3c a: ^-sucati^R as ~z 

^ Bn ri ssn^r" ^ sea 1 ^„ v-a?^ i^un^^^d ^i-h 

rssr^sss. .l.uc^fttas; tiias *11 strs^»& 

BCanv tarrar ca^^« ^ N'&rviTK? ^®^raes, M-h^iri 



w. also canducsad to •v.iow. ^ 
aBi^ity or tft* ^etor- Netted HIVenv i5tri;n 3s „ 
axpr asking BCanv stipulator csils t-> > » 
CTL rui:or.sis agai,nst other st^ns ot KIV KN / 
5 Figure illustrates ^t c- induced with tt/ijr; 'U,', 

III 9 ami* *f v.cto-^nf «ox«d 3C »ti«u«or ^ < 

* tAfc -' ^^^^^^ 44=6763, 19**1 

haroejlsfcfous with the '1™^ 

«nte-ope sequeaea. T!s«s« CTL 
BC target «U* coato! virh rp^ 
* Al " strain of ^rvsIcw* 

3^6*63 , 19«9) , -<««— 

Additional axperxasncs conduced to , xa£ r ft « 

the a bxi ity of ly^xv.™ **pr awing .MuJUreor 

c^ls sq induce CTt rupon« u Bic «. ts»« 

on,y two ^y, pr A or to u« «d nor t»«g „ lect «, or 
^ ^2 prior to u « as .r^ulatar «U S; . . bv 
^•cttion ihto jfc. result , s pr ^ n ^ ^ F1?M 4 ; 

^.Uttrwr that *c «iis tr««f ia:t d tVl , ^ 
injection into aiC . with placid D ? u WiMl ^ 

vcror confer fin wiuch tha «v driv„ 
•xprewion of O « TO lop, P rot^ BC^cavl^ , n . duc ^ 
•Pacific cr- ^ te rto ,iat & a with BC^v-zh 



imS would Xili SCpcnvIiib trattSi^r'v- 

(BC-29 tarqr«). The« specif iasm ctl ^ J- 

4f „„ .. s ' ■' - : •• ana. tar^mr 
oei^a f cr xysj-s fey ittaus* C?L 
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e^rss^i.v? -v.iSirvF' at. "tl^st: 0*^,3 ^ tJ x- ^ -:7-o^ 

sresantad ^ :*.3var* 4K „:.ua^rat^ tftax a\ir\n« TTt ;ri 
iad-cea By .ausurisation ,*th «*taer «c M : cr wj, ? „„ 

SC-x-l^H a, l» i.e., i]i*«-;jt*a tin* gae 3r 

^ur^sc ^xpe^aieKw «ra conduce jlc ^aljia^* 

^prat «iauiaror co^i*. !»• result "prmntae „r 



Fi -suras -»L ard 4M illustrate 



-nat CtTL mauced ry satr pel 



cr gaq prot st^u^nor -slls soth 39? f pox i.*. f „- 

15K^ ^3 gao.'3r« fi,*. . 2C-I^ -arsj*t «n St ^ 

rations -o^soji ^0 Jw>ta g&g, pal and Mcr/prcr. 

Tien .-1 ru=ar;s rswrciir'ss ma* 1 tns -*acuir tAe 

anxiw -f ir-wsat: u ft -.e^vrad to % r r-s 

0* «cpr**s«a i« appropriate cells, 4na v ; mhc Miction 
raquirsuBanta, i.e. class 7 arm siass ZZ ant^t*- 
interaetior:. ara satt-srisd. «xt^i 3 xreSsrr^ 

pr 5 a^cer csi,s -or^a. ^^t^ f .w.^ 

TTo^in^ ; S ^:<, for fcjurs PBS SSA. Tltr 



vtommm 
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*^lt«rs. ?*us .ara o.oou;ir pr~t^r,s -i- jc>> or 

in;«ct-ou« ?ar-i-cl«s ra« ^too^s 4^ b* ireier far 
stores s^rcs t*«t\ loss *i*cut Sv s % c£ tnss inject laua jjuts 
on fri«..i-< and t^a^R*. ^Uar 3::vj:> th.* \ iral ^ctor 
osn b& fur^^r ourifi&e oy copv&^tionai t«c&juq^es . The 

-©lisnca ipcr, the afi;I;-,y 3* tyia vector to stfjLc^atly 
tar^rt to tae 4ppra F r^t& 3a:_«s, w-.ch osn than initios 
»t:i»u^t;.w j; tius xraaunea rasst'cae rh^ aoss is oeci&r^lI\ 
10 J m 10* :s:sc^;us i^iits^g wiq«t, the fcl-ovint 

axaapla ic::sesstrat*ssi tiist scj.*ii:y ;uroc~ vector 

i^ect^or no st-Laulats an xoanrane response ax.ii?. 

^^sr-C.\'.tra... .vector " 
Sxpariasiits wars p«rforsed to sva-.uates 
ability of raca*ei.-arx retroviral ^sstars to irdece 
«xpre*»i.-« of esvtlose pre* a ins 11 awing di„*t=*: 

^nisst^on xi siiee* Approximately 13* to 13* zzlc y 
iarsirq \^™ts , crtr of rtMcn&bin&r-it retrovirus carrying ■cn^ 
S^T-i vsstjr oe^srtrset wsrs ,nr*scn;id trices 'Sx" if S-wa&jS. 



jrtnarva 13 & x\ t£ <? „ 



irstrapar ~to~<sa I 



intraocular ,:.H.i rants, aaaunt at ts-S' xrus v&s 

dettsrained ta i*a ^o-uivslertt ~~ &pprox:L3isteIy less tkJujs lie 
i»g of protean, whici ia csrcally consicsarad to^ Uttl* to 
sto.3sul.2E3 an ^rxaune response, 5pla«.j cells were srssarsa 
ior CTt. approximately T i< *ays After wcan- 

in^etien si vector and CTL war? resri^alatad is ^ilZJi 

1,J* 4 riut^s stimulates =he d&\elopiaar(t ot wni^a <xll 

SC«.v targ^ :x . t. 5 ^ z - n1 ~ sL 3#c 

ails <S ' C '- — JS ' --*cri3i of 11* to 1Q 5 cnxts ^£ 

Mixovirus ^an assent of pra^sir. an-i ? «^ wouii rtot 
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expreuien at s-i^mnt lnv*.„ c= ,f r " ^* 

aut^togc^ii .io3t; ~ss_ijs wfiioh th^rsii; ^ads £e i^auct^^*-. 
£t * ^pec^r^s CTl response. 

ifow«v«r, 4 users practical approach aav -.«volv« 
to* sxtTaserpersal treats, ? atie-t p^r^er^ blocc 



v*txzcx pl^id vM , can ^nt^sd ^ culture 

thrown -_h« ua« ^ rutins ,p^t ^rasqi^inirU cr 
lyn-nokinw e.g. n-: , -n. ^ILo*,^ k UP :« 

Frusta jb.Is CJ isd^e rar«sicn v^=r ^nc-a^d 



— cel. a ? 5 



peripheral blcod l^wcy*** lP5 L, or fibrafclasHa anc 
w*s» i&fastad with a jmsrina 

^ar.tas* appuri .n Section 7 s»i w . and «jcm«rw 9 
.errovirai vector ronstructa carrvi-g ^ 8 ^sal ^ 

V,Btw ? :jraiJ =* ^ ''iral S f calls 

.isw tee na=noa of 



construct, 



-o-cj.„t-^-"'acii3Cf cells 
raaxated wtrwiral v^— r pradscw cells 3r 



sxraet Section of - v ^.ravira: v (SWr par^iaa. 

Th* results msem:** - r^I* I UlttS-ratfis .rt^iejr^ 
tsf ausan and ^riasaca calls ty fdc^ac-narsj: o~cra N 

vector co.'iSfjjruets » * , j, ^ 



Wtm/»288S 
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cii* j-^aiacrcsUasa aarxar enz*.ni& wfticfc car, be visualised 
ay ni*vOsa«au^: stair.ir.g aattiac;, i.e.. resuZ^iiscr irs 
4*v«iopafint of calls we;-* carrj- -2 blue zslaz ttiul 



HXTIA CGRTCtt»AL JIFECTIGN of F^IMATE CLL* 
ftlT* RETSO Vl&AL \TCTOR . fiVSTRL CT5 



PBL 



■MIM.) 



Vaa^asia'- O^PCj,, poiyr* ess 



*^SWs o r, em tmxca»s ^4Wt v"*,^. r i,U* a - jsdj^tc^ UX>- 

*>jt nslb a - - jruo-fi S»- >fe -^U; m& - - ->,* «i»r eus^ 'to JOf h a* 
at a tea* « X m tM *t cats >a &8 as&m ft istUues asas - ^> -.1 omm x «C* k Use w» 

wets uisc^.!:4 .-vs ; ud$td tiw siraeacs ^ bSu* zslk as;g{ iu^^ 



mmmm 



This oc iprrcacs al^s *rf«««.cn t ^riTsri^a ^ 

w-prwawr and exps laior, of -a* Ajsma*! tjr*ae^c„nj ^1 

6\"?r«s3i^ calls th* ^^t.vs pati**^, otti*z r.pes 
Of s<3ils san 3. so be «xplir,^«d va.-scr ^*r=cuc«ji r and t^ia 
r«Mad ta t&a patent. only a acatrat* nuwr of 

.anuna rasnon*** ^ It ls prsfcabie ^ W tfj* 4q** *l 

■zlxexlx ir .asun* r**pd;:s* „ s rasqniy ^i* ssae par 

an .beay siss. 

vaxiaj jyy irra^-atian x s«a Fzcct -is' cr *. J ca- 
aucr as by firatalwi. Fcoial^ fixation cz l$i\ a 
rraat^d ^t- a vector expreaai^ HIV *nv *;_sr treaaw" 
witi: -j* vicwr carrviag tfca .^V * R v ?« R e .ndue« s a 3 tr3^ 

Wit.nr. anofcnar i;;8rssciv« swtaad s-c-auia^x 

«a»i.oy K d. c?ils 3 rs uizac-ad w-t* vaccar cranes 

SftnW^at^ 3 r ^f^~ : > ccC^s spac - lc fcr ^ 
antxg^rt . 7tus pcsvidas qraatar quai^, 

sorter si ir«?ia * stari^cturincr ana snabr.a.r; standpoint. 

vf.^A- y«t ssot^ar a^arrarrv* m-cs, an issNsn* 
rasccasa iJS Eclated „ ti^a* c^-ure, : ft « eail of ^ 
.iju rsa isauna ^l.s airs ^rar^ ^ i-« 
parent:. The rsUat, vns ^mcm:* ^aacjrisiira-ss it a -^l—, 

tm missus 



sail Sura- 



f vacrcor an^aaed ^^aetns zo .-cues 
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.eutcoFft«r«sa» ana > icelt-^pirrs* densiti* rrndi&nt 
ssJxs^t^t^on, and ^ere srer-ad frcsen unnl ^ l^ruia 

rsitro^n saedlojE -or - il-int* fss ab j 

di^crrtyls^lf ^we- ?c prap&rs* SSV-t^^r^rrs^i ^1^ l^res, 

r lyapiKrcycaa usvAg antibody a.*id soaplaaanc for 

cyci^p^r^n ^rftacawtn- , . and i -1 a; EBV-centai: ang cua^ura 
su»aratamt from the W-tj&ns£m*<i I'wphcs-msx* 

-all line vas ade*c r~r wch 5 x 13* I'-dse^itsd PSL ^ 3 
toc»l volume o* 5 ai SSMI -scin conrsi-i^ H% swan \~ 
sanas serjz. T.:« 33V- infect:** ^I-,s «rs i^triau-c&i x-ycc 
a* round, bathos, tiss^ eul^rs ^cr^ci-sr nlat«s 

Ai s&r *?i»ilj and ? lamed i:i tissue ^ItUr© ic 37«c jl.t 
a?:* ^0-^ arrc-l. v^Sibi« relists w«r& a£js«*rv«ii iri 

tins rottjoxc ®? tae wsll^. &?tsr Wuoa. tzjsa c;&lis ver-s 

r«aov*d frcis sh® w*iis, expanded us ^iasu* cuiror« iisn** 

flasks a«c periodically p&ssag&d. ?vs prepare S3V- 
sn * HV ^isui^tsr ceils tor 13 y.-trc ^jEun-aation, 10 7 
SBV-txanarorsed ?BL *«re rrea-c«d ir. 10 HPttl E «ti^» witn 

Virus} Sros a producer C2„l prca\:^^^ly-i.nr5sc~$a 
with raa KT-i 3iiv«nv rarrsv^ra» -^etor, This als^ 
Ganrsnts t£e nsoisycir, drug rssistaiscs wnich ccnt&rs 

rssist^rjc* to fiiis ^ nsciayain a^al^aa - After ov^rm^ht 

tr^sfTnsisd sails vsra ceil«ct.i&d by aentsrtrugscian 
r&sussenasa ir 1 au HJPMr 3*2 usa co^tax^sf FSS. 
SB"-trrarssf osrssed Hrv^nv s^ross csl^s «'ers sslaj-sjc for 
necoycia-rssistanco ay acdi^ j SOO « 0: of 34 id: t; tfce 
a«divna anci ^xstri^uti^ isc Jl in^o each v*ll a£ a 9 6 ■■•all 
r<2«nd sct;t;cT2 -i^r^^sr fix's Ths plara^ ^**rs ol^csa 1^ 
tissue sr-ilt-jrai at Z~*C Mt,Z^^ visible ce.I pall^iis ^ra 

arsa p^sricKii^lly passagsc tissue iulturs. JJIVenv 

sxprassio*. was by w«scsrn blot &n;alvsis ^sinc 



PA£= *«* 3 . Alternatively, ^.tiisv axpressian was »eri-«»a 
by assay uhj for tae aaxl.w of SSV-trinjsf o™d &;v*nv- 

aul^cei.uiaz avncyraa a srooarty Sup- ;«- s 

^el„ re P ;,c^n^ pragma - ^un«ft Q ' aual^ 

' K8 ""* r QBL ir i^-ly-tiiiwfei donor cs.ls .ere 

Tlx- ^ i<T £5v^tr«sfor«d srr env-wr.,^ 
«iauiattsr s^ls m rpmx 1*540 w-ai.-ua* I* i.at 
vna«..v«*c A-sikus -uaan seru» wxta 4 v /rOT te ane -.on- 

at :~*c for T days ^ tiss^ c^i-are at * r-n^l ira^v of 

a*nner *a ^escrxbfcd abtjv.t for ^ adaisionai 5 - £ - ^ ays 

To targe* calls far tfce aMVS , _ rrsdiaM 

HBV-tr^^d uiv «v ceUs were ^cuaerae 

tor 1 - c >jr ^'itJa -™.:r as casrr ^rsv.ausiv ^ 

aaapl. 2A. Tie £ -Gr ralsas* «.r.^ aM *v ww 
per^rrea *s daecrriaea pnvicuCy .saaepie ;a, aeeve- 
•■asm? donor sffarar an^ ~ar^ = a ;i g . 

The r«auits prasentAts 1- r.a^re iQ illustrate ^ 

expressing HIV *R»e fc 3p* ? rscains 99-£3V-4r7env- w=5; « 

Viiia.-g af autioic^oLs S3V-crar,atar»ed c;ai;s 

result. r.g ^rcc a rj*zura^ laauni^- ssv C3rior E ^ 

wxpos-r^ as evi^-c« r„™ & prases 3 j ir^^d/ ziv 

vitmsx del la &1sq ^&o*«ji 4 .aw I aval o£ <u; lw cr 



3iz ICQ:: factor -3 ^rg* - rt—o p<? — 2p^ 

at:t:ri£utaj3,e ?j rsscc^scior* „3rsr.t S£V irs csll^ 

THi* ^Fpsroacn iiuo i„ ihe vis** of .sail 3 

l«v«x:s of MHC 18,9, r.ira&n ^sjlI matsn^s r tu&or es-ls , 
usoii&*s -sllst. Individual MKC I or -sl^s^ 71 sjis uss 

are xstsct^d ir-zz MHC-uells to riv* «x»rea«>ion ot ft** 
.individual ccrrsspord^nss .-gftC protein* i^i 3 particular 
i.~na. Thfes sallevuj^ « issple descns-rtates trjs a^il—y $t 
■txxz tvps of spprsaca te isijcs expression <m JSHC ^rorji^s 
XT'. a juart ocular c&l* ;^n^ rffciJin jrsi fun^t.o .ally -active i.n 

5- g^JL a. tilth agta ...KHC 

Ascoxsinant: vrs£ serous r^r-v^us carrvirte? 
murine H~i i^anas *re rscerted *m ^rsauea sxprassaaxs and 
pr«*«ntat;:on of H-2 antjwrana sc that cells uufactae vx&z 
the rarrovurus s«rv« as -*sr*et: sails rar 1vs;ls 
aile^enes.:; iaEuna auiM CTI >eis J, H, 3 ; (I ■gp^Cy 

^ntixsren anni its partidLc m^gvmz tfraqmantis ars 
sv-"ca«si3dc cy ^ac t^r--t o&l 1 md bacssns *es-c»at;*a >*xta 
hoiae-agccs rt se?lf" tmc molsciLl&j, tuat ^rs tn^ -iat\ir$l 
haosyntrs&sitoi srodsct of the. t2.r*j«st eg II. 

It was rssscned tiaat; it ssay ss aossiijia to nav* 
in-^e^s presented by tmc ■soIssju-.&s that are r„st tns 
natural sicwyr.tixexie prciuct^ ct za* call «man ;r tha HHC 
■g^s xjs in-srsviusca unto sssll.3 „*s a tasnr.sr trsax p^rr^ts 
prss^r resale:* t^ss ';er^> ana sywz*3*$ ;>iai^< an* 
^rocssstns? ;* -ts ^rot^in product ssc t^ac i~ ;s 
;\arcricnaZl> acriv« in call, arii ,b raa annsin aertt; 

13 alsj lrs^iracuaaa ^ -stn^r tn>3t rfculci all aw 



the JiKC jsclsc^ 
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csr.aucsftii .^ini- aurvcus h;-=d i& th« >iJK* vjans ^vajv* Aa 
4ft^*n t tmn»R :sti:sc w & >; 5 t-i« ^rgssi -e^is, a-a 
aurm* S'Va-w laua^na CTL *s ^« titfwrsar csi^s. ta-s 
-as* tiw .ljbju- austt proper li exprass taa ^jr^a sr-H 



rsss^r. -na «iiv ®nv« 



sp*a pre tain, y»* ktv&^v pestle 



aitt^qan *rOT®nr must aeeoss assscciataa titJ- fuyvTioral 

an**nv-H;-3a cJMtpIa*. >„ n fee lu^n auat p Wpwlv 

rcr rjre iiiraajs rar^** t c V;,!^ Tha = rssU-it:s 

? ™e,^*a .a Fiwe ^ ..lustra t:: ?/ oralis 



trans ttiS-tJSGL sarins 1 .vl-Sc 



with aun«« acio *ftv-j 9 ce.is as ^scrxfcsa w e , m 
Sxuwel* Suss* J^anv-raun* ^TL ki.i m ^ *i^^r- 



not HXV«nv\ 

Ib a same., ttiser c*l^s aav o« i-rscx&d 

*iiher t^a iji-ucticn 3£ ^xaune CTL or ,-cl^cr or 

CTor by im « — . i- thia *anr*r au^laaau* 

iron -J*« pariant; , a:iog S ne.c , *~ CI3 ± no ^r 

i«aa, dsnor s , x^^ne^ freia an i sal m M v 

usaa prsise'ca .^Il^n? i«iaar *ueot sa;^ 

^tac^xnc -aft twaar ceil . % c- octa ^asrspr „ A ra Hur 

an^i^nj th« c-t»z cf dLLfcere^ J£HC classes aav 
M ?an«rat«c toy i-^acti. g cells srj ? afte or 

tra^e^" t^recf: or sc~,n ar. » ne SJ1 ^ a sr-^*- 

gen<2 or rr^cflaa.":^ tfcarao*,. A ^ssa^l nwncer of tr&^ 
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a&ou™ 30-60^ ot -rsdi vidua Is. :n ^i<a case 
ceils, uioae san be darivad tfraia ?r^sjsn;c ajmaais fsuch 
as sixss) wfticJ*. a.xprs*&s huaan }«SJC ^ssi&euiss generally or irs 
specific tissues d«a to che pr&ae^CB = f a traissqana in t^e 
s^raijt of ani.2i&J,s (sss, -^-g*, Cii^&perlin et. si. ( g..t.^-~ 
.^ l^J^a iSi?63Q-7«?4, issaj. t^ss «*h 

Ujws way b<a jfiefvii £er aappj.mj th^ pepo^dlc «R^;g*a'i= 
fragja*ntjs ;.n taasr leLL TOig&ns or isifsooious agents 
wiiich r«pr«a*nt: tii* c^or imunodoaiaajjt spioopes at t&e 
prot&^n for CTL or antibody induction. 

In any o« ta* afcov« aquations, sh« pres»ntatiojn 
sr response -so the praaanra-G ion csr. cnii&fteed by 
infecting ints tiwa calis ganas of echer prsteijis involved 
Irs tfca lamsane ir^r^ions; vhicn ar« biasing or 
undsrrspx&settted {&.q t< $ aicroglobsiiin, icah**- 
ana otiira), ? sicroioouli^ is 3 Kftvaxian-, Mc W »aiv 
s^ounis o£ tins oiass I MHC, ^ involved i« Che MffC 

in«raff=ien. sna LFA3 arw* ICAJJ-T molecules snhancs cha 
inters- ion of cslis of zh* isasone sy^es fssa, e.g., 
Aiffis&ntt « ta^^s 3H:Si2 f 13«3> leading to wronger 

raspc^s&s tha sasae iaval of iawaia s^iasalation;. 

In til* case of transgenic ssisti «atpr*ssing huisan 
fSHC. ~o.e ambulation could also fc« pec; 0 ™d in ^ a rouse 
using septic transgenic bscuss* sails expressing a iorsign 
antigen, tha cferss far vhion was ^t^osauced by 3 V4r»l 
veccer =r other Beans, *s at isolators* Ths sosass* CTL thus 
generated would have T-ceii racaposrs expressing j.« the 
context a; tiia auaan <«SC, ana could used for passive 
cellular iasaunizaticn or tr«az=tam; fi.e., iafusea irsto 
patients) of patients. 

As a further ait&rnative, one can csiis fron 
a patian-c and boost *5eprass*on at "sal*" 54HC class : gsrsss 
by intraattci-'ig the $3.tzh<&d shc qan^ by vac^cit transfer or 
other a«atts isci'jfiing the as^ q£ g^riss encoding pracaxas 

use of rsgulatary eieB^nts vh^o^, csniirol axpresaion of 

^xpr&ssi^. Such a ^aos- in mhc I exprftss^on causes 



M " pr^^itar.vj-, ^ ^r*.:^ -r.^e^ 

ta*' 3 ir^e o™r" Krod\ ^ patient':,, s c> 

cuaor c aLa cr "^aequartly aaaad va^rcrs 
encccirc isr^i;- *ni:i ? aiw. ?has, ^ ^r- f I^ds to 4 
patent ixssa«* .ftsoon^e »c« *va- cells v^tn ^esucsu xhc r 
express icrs suaa ass -gis -viriUy ui;sw:4a sell., cr sew 

?r c;*,^. II «fc prorair., cr ocna_-.ati^a tnarcc£; 
.bi ■apAciiir artiiaw* cr uc?viii*-d reras terser caraaij =r 

lataricr.c-s 3; « - SSincr ~ antorrspraaftatad, *s 

* P *^- C tt VP** « atisctaa as viits <*■ 

isw^nta^n a; pr <iucar Unas jsak.na racrovxra, v«ccor 
34r:ic " s ***** « iacruKa.ce?ic^i^ .nxassnaa 

classical producer -all cr -fc* -a^ancs owts 3*,. Is, 

*tsizH a*--* ba«r txpUntao, traataa ana retu™d vi 
M«mat.v« Ural V«mr S-acjcas^r.* Twaniaueg, 
3crch types af ^wo-aits ,'LQ 5 - aalli, ka ecdv w* iIh - 

- or -ft lis in tn-s^r v^-^itv scar 

In 4 ay oase, su-scss ^£ tns HIT .jaauna 



Greets the ^id^ausu's „^ec-et titii -sc— 

Whan it is csssir^d ^ a^i^ula^a th<: class Z 
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cscrsv:-^^ rfnicii wUl a^xauias* an xzmx*r,9 raspcns* can 
Sje aa«r^in*si by xhoa« s still act in riie m. 1- tf«yj*rai. 
: tiara will be ccsbiAariana cf spx~~p<ss wsich cause indue- 
~ia« of various parts the iitmme system ,<a»c:<. 
1<r> a-s&ils). Ir; *dcii^an, s«ae »i& = pes aay * b« 
pat&oganic or hypervariaMe ssr lanHsnodoaiiiiajtt - The 
pr*a*m: invention allots a '^ix-and-star^h" aeiMticn of 
ccwoiKa^ions of desirifcla and ^elusion ^£ 

undftaxraal* aoi^ape^ For example, m 1^7*. a mun&ar s£ 
hyparvanaisi* Icopa which sajrry iismdncdc^nar.r. a- j<nd 
^ell ^pitcp&s car; fc<& s^ruiKj tog<&vh.^r m ^ha ^ene 
saquance ^arri&d r y M « ^ctar so that the r«s;ilta«r 
i3m«no3Zi»*iiativjn is appropriate tha. praponderance st 

sr? strains fsund clinically, rhs rollovisq axajspia 
illustrates proced^r^s aainq retroviral vectors for 

? - X*z~e r a Sxsx^iss SHL-^Ei^g. «aLic gpiraaeg an-i 

r ""' " r - 

Tfie rs&^lcs: prssaftt^d a.bov© i» Example £ t above 1 
illus^rata l^st rsi^a isasuyuassi witr, rs^QVirs; vector- 
encoded sivanv develop sigrsUisaax elaa* Z KKC-r«tstvrict:»d 
CTL responsw t&at ars specific: for HSVenv. 5tirtlwr, 
raauits prssaTtaci in Sample 2 illustrate that HT7*nvlirs 
induced CT^ which exfcihit lytic activity an targss- sal is 
scaled wit* svnthatic peptides derived frss tie gpiro 
hypervariatJla region o£ rusth Hrv-criB srri srv-MN '/anaircs. 
To further raap ~r„s rsc^ssns vit-hir. t^is B.ZT7 envsiepe q*n& 
sftcscir,!? peptide anr^en fragments rMKiva jl~ ^natacmg 
snd stiinMlaiuncf CTL, and ^ sesiiisiiaq lysis o* t:arg«t3 bv 
is^uns STL, ^pen^ssnts y^rs canduc^aa x&s ,f i Isca" 

and N Ch\jr^ I™ rsscsibirsant retroviral vsctx consrr™acr^ 
^escribsd Example if, ^sv« r Tija low" vectsr is -sn 
f?rv-Ill3 *nv-*nc3<a3.n? "actsr donsrr^c^ vhicft has a 
delation of the gpiCO hyparvunafcle loop 1- ths ?~ dassAis 



portions af 5XV«»v. 

^ 10 3 ^ ar^aflffiic soloes tftte 

canonic*: w»« - i* £ « SC c*,;. ar*c. twby rc«^ 

for^x "lucpluss" «av&,GjMa ( „.& L< la^x^sf the splV 

HIV^v-™^ — in M , The r^u't^ sr*Mr:t* c - 

Figur* v inslidd cc™_ t- % ^ 

«oo*ria*ntii assays ^ pane: B . X! - e re**^ il^t-^ 

that ars .Mucad - -ee n 0 a PtM « 3c^I"; 

CI *-w 3C»^vavr cell* •xpraai*,? & iuli-i«R a — 

^lcp S Sp^caticity « =1* * M iliu*tratJa 

bv th.xr i^icr. ta ^ ...... ^ axpr , s ^g 

P*^*. ; a c Wl 3=,, ..... _,c^ ^nviVC celL 

s.4 M . A, t„lus-=raia tnan BC sails 

ant^en tc SCan^oQF»~ iaattlw CT„ ^„v- fcMftW « 

mi tfsre ^:i«ct by the?* ^f;« TOc a s^^^ 

3»ann*s- the '*C«nv-^ 2a u«jR cr, <3iei a. :i 30 ilHI 

*tk9 :Mtro. in- i xi sc ^ v cs.ls 

sells ^nc ^ er ^y -rs*ata c^lls ** xaTO 3irc £ *:c:>-^ s ~« 



worn/mm Mjmmmmmi 



ca-e. \ o£ r.jura is ^Llu^-j^ 'i-at lars^T -ft.!* 
^" SSS1M i« i BCreav "h^i-^ Saras' ^ 

lyss4 k n 2 apneas aannsr :>v KI\a«v-Lsm^e CTL f ^ , 
t&fts* CTL *o not iys* S^MS sails ;?ha r. 8 ,-ativa ^v^rsl, 
but: 40 lyss 3C «xpressinqf siv«r^ 3c<mivt~I3 tar~sir > 

results pr&sen-csa *r. 31 c * F-.gur* also 

Ultt&crat:* that flCp^HV JSrcau: carqe* cells *nc S£ >2£lls 

BCIOffE cells; ^SiO^Ji ^ars^t 

r&c&c-or & -cs an -as propria^ call sueii as a . 
It ai*3 pessiola to K al«cu^rly mzl zh& g™ti.: 

aolscu-as ta« jsrrespcsncijtg a—as ^ she genaa c* 

rsLdt&d r-«:i receptor sutounits * «d ^. Suc.1 altar sd 
prata^ zo.acuias wa*l not *hc ras-tr^c^d , and w^i 
aiMs -a parens as T c -™Us spasmic far 

aatij*- aafiraa by or^ir^ jas^n-loaa!^ Another 

tactic -.s tranaiar 7«n«s fa- atttestar E*eA*-ulas m trK 
iircc J.™ sails "c 53ri£a? xdra^al ntjfi-MHC 1 intact X^l^ng 

usssiras .ocul^ji *ei8s csu^d scalar iy os«;ul *,hea 

sal-vared to S-cells ro ^ause tha iarg*-s«ju« ^ 
precision 2 pa^cala* s-sxcccy aol^euls ir. a catisn;, 



^ssasfej, 3 na ot^e- a;s^ses ^v^iv'ss ^© is-srscriien or 
v^ral Ear— *itft jalla co.U ^e- ;a^l 3 

signals rror stiver JtCs ar facers. ~- s^^i^u « 
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of tru partmars in an L-rcaracticsr.. 

This bi 5 «,K action -say occur mtraceiiuiariv , 
on sfaa aeaaran*, or extracellular iy. Th« Slocking 

action ot a viral or, „n particular, a retroviral vactcr 
carrying a ^ens for a Ja.ocfcusc sg*«^, can &e seduced 
eiuher frons us*id« a susc*p-ibi« call or *>y secreting a 
version the 3l*cKiwj pratam * c locally Ulcck t«* 

pathogen .ic .ijJitsracniois . 

In tii* C5s* cj£ HIV, tha tVo agents 01 law- 



snv^iaae press in ana t&s C^4 



aal&oai*. Thua, an apprcpr^ta bleeder v< 
a vector cons-ru- expresses aitfcar an HIV er.v ana: 3 *u* 
tisac biocxa HI" sntry witton causing pataeewiic S f;«t S , 
or ^ C2- racsptcr analogy*. Tha CX4 &nai™ e wo^d fc* 
s*cr*cad and wouid iunetwn co pr™<^ n*i«oto 0 riaa alU, 
v&Ue tiw gp 120/qp 41 is s«rr**«d or arwiticad only 



isttrac&Il^ larly 



pratesrc a^iy 5*1^ vector- 



conxai^in^ cell. It say a^3r^M'te« s ^ adq human 

imsaxealGbuli- « saV y cha^g - r Qtfcar components -a C34 in 
K " er " Ability cr c^Uaant iysis. Salivarv 

a r 8 t:r«vir«l v« c ^ ar sn^adi^ aiS «~ a hvbric-solafcia =oi 
"o * ^ res -U^ in a « K auou, supply of a «a*U 
.hybrid aoi&cu 1 a « 

Victor pareiciaa leading axpreasicn a£ HIV 
«nv aay aisc a® constsructad as describe ajsova. 
a« evident tc in« skills in -ha a ~ wh - c:i portions ar* 
capable zt£ blccxing v^rus adssrrp-^ w^aau? iVart 
paT^sescrsnic aide <sf fasts fWilisy et .^i^ - 7-.roi , 
IS8S; Fisiiar at a-.. > Ss^aricg ^.ss*. 138*1. The follow- 
ing axanspla describe ths s 3 nszr:«i3ft of a C5* vector 
*rca -rfftiCi is:x-cticu* vsctor parclclas vers r^c® 
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fTora pMV7,?4 «t ci. , $Z 221, was &^t~ 

«na lJLg.«tets to Hi.nc II sit of ik^, 

™ A ^.r^rsal tr3.aslv.tion tarsi: 
s^r.ce cjanca^runc s.r xJaa c sita was ^r^rt^d _r.to rnss 
ffce I ^ it* 03* trags&nt- 

r*i* 1.7 >ua I - CJL* I fra^ent *as 

skcis&J ani Jisnsa ir/M tae :e-.s> : - ^ ; sues or pAFVXH. 
Tiias* vacrt^r pUsstjLds can ce 'isM t 3 raflerats ir-f^tirei; 
vector particles 2s des^i^c* ^ Ssc&atjif? i, 

sctn>u$ b^ia-c^nq v^ct»t3 vs&i into' 
nu^" r-^sll linAsi is cMlr-ira -an .n^isit the* ^pr^ad 
HIV iiiiKtiOHi^ Separation ^rcen-ra",cn arc stoics? 
intac^ctis retroviral ^tcr praparit^RS as for 

totinsst^ulant. sou** ot atanixiistra^ion wculi alac 3® 
thsa saiss, wxtij dos«s afcact tar-foia lusher. Anetttar rsuta 
vhisa Tsay ba 3**3 uss aspiration a- »on« -arrow, 

intacrzion with retroviral ,-«ctsr ar>d rat-am 04 znxs 

tn« patent. Si. cs ^rrsw ra^icatuo^ will amplify 

t*1e rancs of ta<? isattinsstLSiuLaftt ^art as us&d iQ~ ~ iq^^s 
toady weignt; * 

It any -aaa, the ofzficscy o£ trsatr^nt -ar 

ae assayed tsaasariatr tha -law*, n^c&zsrs oi a^seas* 
sroer assist „ ir eluding anticoay „av*<u r v—a; sitiser 
proauct.cn. ins&et.ous HT? :*v«l<5 ?r lav^is 31 
nonspecific ,rf sc-icns* 

Tacijitiquas sisUir ta thoss asscrib&d asov« csn 
™cns^™^ rfaich 4^rs<:t t:aa ^crr^sio™ an aa^nt scr 



^it^.-^g i function' 1 :s^ar.3 -hat 



pall^ve ei th.r J_-«-lv isaxmw -ft. funct^ or 
^d^eetly aoe* so . for exaapie, by c^vert^g aw!Jlt 
preset ^ ths ceils srsa one which would not normally 
inhibit & iufttxion of the pathogenic agent; whl^ 
do^s. Zxwpiw of auca Junction. ; er viral ^i^^'J 
wwl«<ie adscrpwn, replication, gene «pre« i0[J , 
aeseraaly, *nst exit of zh* ?iru» JrsB infected caiig. 
Example* si 3 fcch functions gar a CMce^ui call or 
cancar-proxotirtg gravth taster include viaiiii-y,. csil 
rapii^tisrt. altarec susceptibility to mirna: * signal* 
f*«g,, contact Ir^iiii— o^,i , ana lack of production or 
production ot autatsd ieras of a^^^^ prct;atina . 



cn^ aspect of tii* arssent iavencisn, ta a 
reconainant retrovirus carries * vector oc-ns-ruet which 
directs tne expression of a ^na which can interfere vith 
a S^ncricn of a path^genio agent, for uawnca in viral or" 
aalicnent diseases, such *)£prwsien nay either 

essentially contiguous -r in response to the preser.ee in 
the call of ane-ther scent associated eit&er vit> ^« 
pathegenic condition cr * spesiris call t -ne 7an 

"identifying ejwt-} . ^ aadition, vector ctei 1W /»v be 
controlled By terwing v««« entry specifically to th,* 
desired sell type if 5r instance, a vir^iiy m**ctad cr 
n*l£gnant cell) as iiscussad oeicw. 

A praferrec. asstoca cj£ acaxnistr^^ion 13 
laukopnoresis, in wa^cn ascut 2d% of .an ^;7id\ia,' 5 pels 
ar« reaoved ac any one t^s ^na manipulated i_ _ 
^hua. approximately 2 .< io 9 cells say se trsat&d 
replace Sirsca the current sisxisiua t—r*s ar* araand 
id^/nl, this rscyairss 2 to ;>c} liters ot starting vir-ii 
supernatant. Sep ftat treatments also would a* per^or=ac. 
Alternatively , aarrow- nay treated and allowed tc 

saplify the effect: a* des-crinatj anove. 
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In ada:.ti3fi« packacjjjig call Iims andaciAc s 
vsccsr stay se directly injsctad imo 3 suxjj*c^ f allc-wm- 
continucvis procsuc-cion of racoabjusani: vxri&ns. SxaapUs at 
suixa&ia call types lssiues atono<syT.«s , neutrophil* , or 
sheir proganitars, sines ciiss* calls are praasnt j.n t& a 
p«ripheral alaod bun 2 An also ieava circulators' sys-eaa 

to allow virus prociUvti^i in axeravasculsr tissue 
'par^cMlaxiy central nervous system } where virion 

production may Therapeutically retired. Such a call 
iina would ultimately redacted as foreign by tJto host 
iK»une ays teas. To ensure the eventual a«tncs;w of 
th&sa foreign tells *ro» tae bosr (-swaa isrsy-cj- 
suppressed fcosi:) tise caii ;im say be engineered te 
sxprass the gsrss far a sonriisicjnaily lethal protista, such 
as JJSVTK, Thuss, sd^i^istr^tion sf th® drag Acyclovir 
fAOO {4 drug whica is specifically to:eic sot c&lis 
axpr^ssims HSVTK) aiiair.a*as taesa sells after auffieiani: 
v«ct:ar n&s tmen produced in v^. Such a packaging sell 
line c^id be a continuous cell Una or could be aada 
dir<se™iy frsn hcst csils. 

In on® ssxbodissn^ t rscroviral virjaaa whicr 
express SSA coap ieaaKcary to k*y pa Weenie g«js« 
transcripts {for exaispis. « v.rai product or 3 n 

active-ced csilular onccgens) can ise used to inhibit 
translation qf -has: traissoript istto prate Li, tsucn as the 
lafcifei^ion or translation 3f t&e Htv 'tan protaia. Since 
expression of this protein is sssentcial for viral repli- 
cation, calls centaijiijse; *h* vector would s« resistant to 
HX7 replication. To test tnis, tae vaster drca*: CTiguce 
10] has bs«n csnsrrucraci f packaged as racaawinartt; virions 
&«d introduced into hunan r-esiis sr*d jsanceyte -ail i- fi j 
in th<& a^jierscs q£ repiisMricn-coapetettt helper virus. 

I?. a second aiafaociaan^ , whsrs "he pathogenic 
agent is 5 sir^le-s-rsnded virus having a aacfcacir.? 
signal, SNA coapiaaantarv to ta« viral pac&agir.g signal 
(e.g., an aiv pacKaginq- aitg«al when the palliative is 
directed acaiiurc: is esepraasad. so that the aaaccia- 



^™^or- jir ? riaar bMirq raquzrea icr ^spa~ 

^^^^ cr «P^«ion or t** wtr^.ral rna w«™ 
s ;r a tnxrd esxodorent: « a retroviral vector n^y 

~r.txz3xco& *ai.cft «xpress«<; ? palliative M S5Ci8 

g«ti*, or a pa^at^va rapshle at uuiiaiti^ ta* ac-iv^y 
t^ AbiU-v ^ ^ans^iv-ata axprwicn ires th* HIV 

^acAsiaan stai, ( iaSiaasSS *^;*74 r isar* . a s^Mr 
^ansr«pr W or tat «bou W ^,;it cep i iM - OT ^ » Me 
aeon s&owr *or an anaiooora s^-ant nptEs*or in hsv-i 

sucn a transcriptional r«prs$sor arm;«m may i*» 

^ranscnptianal probata r vnosa aicct-aaie^ ^ s-^r^at&a cv 

«p« -«.:** sr.- prraw «u hsttk « r(8 ^ * 

thm HI7 pr«oter will ai * „„ M pr „ e iu.« of A CV. 
However, if a sen«s of auta-aa tst wnw in^su^d 

■ J,,**, r«r**M ^ftjsc«riF*=icn srtsa t^ sr* csrcatecar in 

^ cell can-ainiiiG ^t^cli c:jpi«s =a« ionaiti^r- 

survivi^ call olcnea are caa S ^ ov 9n ^ atiriCVl3 

-icns - v.aae ? e W . A ^^arr ^dcsO> ^=5 ? *^ 3a<a 



TO #1/62885 PCf/L?Sm''tS46S2 



rarauaa 3vt4tL3M bs *v*i^ai:aa ana ser^i-i 

■This -rsceaur* *^ ia«iwt-*y a*d u^ii?* 

mat-.™ — .1 v W i« w ,f v.ral iran.criftzio.Ta. «Ivl- 
Mr ' vin: presets ays^agg fez p^r.vial antiviral taera- 

vms sarriaa a -scter construct tiia* ixrac*s t:n* 
*x=rsssicn of a :ene preauc* capaava or i^mcw,- ar 
stnarwu* inactive precursor an ic^vr inn^itr^r s; 



&x:ur=p*a, th« -iSVTX ^finti ensues 



say a* used ^ aii-ctiv*^ ■vvrL^bvliz* pcisrstiallj 

antiviral* nuel^osi-© ir^cr^s;, g^c 5 ! js A£T idC 
HSVTS -say S« ftxpE&ijijsd Jfd*r tij«t caivcr^l est a 

constitute™ wrcphws or T»raU-«p«cu;tc proaotar 
tat-^ue*! i-reo syp«. AST ot-®r 

specifically inturi- retroviral r*v*rs* t^nscn?^^ ana 
,~sa u:ar^2^;s- 



ts-xiraass *rc ai* , gs^^.. ^tl„„ -.cad >. 

:$8«a^ ^stir^t^o «xBrM8un Tf 
asvrir rsucieesid* and nucUssiaa kina** vits v*rv er^aU 

aetaooJUsis of tsas« arags th*ir Suelocriia^y ac - v/s 
■SucLaotidu tr-pnospaata fsrx. \ZT cr icsc tx*rapy Vi ; 1 

Cf«ner^:ia»d tox^xt;% ana ha^sr s>cz«r.=v aefjuns- 
?rod^t;,vs i^actiaR. idaii.c^sl ^cL^s.^ i issues 
wftcs« nisclsotiza triphcssnat:* terras *aow s ( 2, 9 ,— v:tv 
ratrsvir^ wv^s* transcript »a.a cat, as a rssui; ar txii 

nuclei ic« kirasaa are nat ?fia^,n^v latad .u: ^ 



isstMo- is set ;<?r*r. 



wo n/mm 



Ak o£l u ^ Sallowing retrsv^r&l vaszors 

3 toa*ea as ta« »S2« vactsr Sflll€r « 4 _ 

2ifi:i4 9-iS4, i^esj Con&s^nierxiy, 5- and 3' sec ?a UP 

•uAcionaa ^nto plMid* confining polylines SJEt 
to -jiv« pifSBS i-t3 ptTc^I to P 3 1N~ES [ - ] and 

10 p31N~£2» : « f-icil^^^ constructs. VllC3 1 is 

^ juodifi^^n of pcci* zzirzyxz? adciitiorial restriction 
*™ txac i< 351 ii, 3ss * I; , . Fid Sca :) ^ 

E« ai and Sac - 3t the poly^^r. m «» ca S *. a 

1.2 *a Cia I, Sco ai 5' LTH ixaqtsent was sufcclonad unto 

IS mm ^tss ci an SK* v»«or w> 9 iva p«:c*5. ln anct^r 
case, cha containing a 6 ap daiation at *&e SD i iCa 

donor sequence was auaciened a* a i,a kb Sea Ri ir^an* 
into P 0C3i {pUKMaita.*;;. cading rWOT ' and 

transcriptional ^sraiMcion signals 0* HSV-i cavsidina 

^ it^aaa ?ena vera isola^a as a 1.3 io S ci i:^=vu "r 

F^TK coned Ba* HI 0 t" pBR~22) an d sionaa -tc 

3<?1 II Sraa r-^cam* pucii .pLTOt: . Fer canssrozs vn"ci 
rwjmra ^l«ioa of ivha :caa»tor *x TO i*. oucw ^ 
« dicraa^ad with SBa ; m ta HI , T>iS r ^ aiJUna Minc 
Mquancu and « iC fcy-and B«« h= ov«n^ 
racons^i-arad wich a ioubia»smnded alijcnuclac-iia M da 

5 f 5«G ACA TGG AQG CTA -SAG 7 ' 

«nd 3' CAT "CT CAG ZTA TCC Ct;c V*-" T """** - ■ 

ions^C tha cdftSttrucr; pTK caita a . 

S k or aiacnos^is p^r~osss P the slices w«ya 
^sicrned ta destroy iha Sna X sits vhila '<aepmq its Ava ; 
sits without: sns,ncinq tiie "rts^sl^^sc protein. 
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&%imm £21*65-73, isss) im line I2/Hi«d in-cut 35T 



*?3tru.crj.oti r,r 



^ kj: EJic ',1iaa III 5 LIK plasma 
jS.E^uenc«s '*ere isolaca,! frsus p.JtN3 , 

HS-T7 codano sac?u«sr,«.as lacx^ng trans.cri.p- 
t^on&l tarsia t ion sequences vara isolate as * 1,2 

-* 3 LTR sa^sn^isjs -er§i isolated as a ; . kis 

4. The fr^ents 'res gtspg I-; v&r« ai..e<3. 

itfa«c;L£:U.<d &v rs'snr^t ^nsyis analyses % TK-») « 

3. ?F-> v«s sjn^ructad by i,aeariJir:g 
with az. fi^Ung i* tas S' avarnang aims fiisret-ana 

ligasiag a S'-fill*d el* I rragsaant containing ni» 
bactarial lac 3VS psrasocer, SV4S ear'y proBctsr, plus Tr.f 
»«o- crsns. Ka^sycin-rasxst;*:*: cj^ nBa Wr * -sola^d and 



uul z vidua \ 



These can^rjc^s vor« u^*s » T asn^aca 
mieeticua rscoffi23J.nant v*TOr parti-las 13 csn^ct-c. 
rfi-Eh Sl pacrfasj^g c&i: i^ns f 3 «cii *s ?A3i7 ( *s aascrtba* 

iusaan a^d aacrsFaaae.^-tccv-sa call Ums can 

- rcrasss tUsair raazstanca w :cr in sh* srasans. a 5 act 

<sns aaC cesTer^rsd ts ts<$ sses eeCiiu vir^o^r r^cro^ r i™-sl 
'/actsr traa-csant. Trsa^eni; vitn , jouH at „ow«r 
tin an "tcraal levels avca,i tsxac eriec^s, hu- st^ll 

t^sar^^rtt; wau^i cj& ios-criss^ rcr t&e blocker. 

Preparation, cj^cestrac.oa and ^-sraqa o£ zhet 
rara-ira: vector praaara^tsns wsaid * s iescri^a 

ancva. rxeataarr ^ou^d re as previous L ? ^s&erib^d bat 



^nint«c-w pat^^Lls a^-e^n Trails or =orwcv**«. 
-itr. v* TO rs wwft carry dr* m cr ayfcr , d ^ 

direct acsorptisn c£ v«c«r particles tc c?*' ce-i* 
Nora: actei'a 33v« ascux: 5 \ ic 5 calls ir* t^ai* 
olcod ar.=; acour ~h<a same r.wausar monoeyi;**. 

A ff.fth vmtvaioan-z fcr predate ^nnihitor 

«*, poi, *n- or otto vira. par^sl. pr«.vn* or 
p«pcia* 3 tAe*« weald ^nm^ ^ a aarainM- r^vor 

to. Assaasly cf Mra: parties, Tbls 3COTR mcaum 
iraractian of icraa;. audita of c^~~» ;! = ^ 

<Us*:aro*d ay interaction vith fca* deiacziv* i«auiuts. 

prstsasa. al prat**s* ci«av« s ta« ,i ra- . caq ar , a 

par^-cl*3. rha szf pr 3 t*as« is fcsown ro fc S ajn asiJ * r ~ v . 
pMtMii ' * nd >ew« *a » i.-ifliM«i ry ?m:d&s 

saae frra aauno acids iroa ostein anai™ s , vectors 

Of siiiin p«p-cids. innate fSorsu 

A 5^vsrs™Jt s.3t££iUjS'8:r i ~ involves lis a$ _" Sr - ... 
^PF.sssci- gents ^1^- Sa^etae, sursr&d or ' ncr 

axprassaa ^ * -yg*, lead rjsMr^gms^ 1- zhac 

sail tr.pe, Kaocrawct:an tha cralacad 7™ by .1 
a «.ral v^r to raarassion ot ^ -.^or" ensner-^ 

^cnaitod to 5n -nnwi=i« of c.il.^r ^rai^I 



-ii 3r. ±„qnvh ^jsj&cd^asr, ~ , t&s retroviral 
cwtrvct; irfith without ^ «x»ressiOR ot a ;<*ll^t^ve 

iurc^ar r^ulred fur ra t&acen«*.s. This «™^ t 
r*quir«s ta« cursctz^ of rorcrovir^, rrstsqrar^r tc \ 

pre\^«» a T^ftjrapsut^ «if*acr by encodir.? a rV5WKi\2* , « 
OTA anasTie, JHaaeiofi ar<i G«r.Ucii, £asara il£;£35 I '-39'' 
waj.cn -HI ;;mvb and awtot inactive* rsa mc^stj,«* 
w^p^^* « 3 pa-cna*eruc itmcuxon. sii^a r^osvsws 
function by mcc^w^ a apec^.c sacruenc* in ^» t^r^- 
SHA ana ttis sequutca iS wnaiiv - to IT t^s allows 

sp^citxc rrac-u^ian or 3 particular rn* spaces such as 1 
SNA sr a r**rov-.rai ? *noae. Aa^-iiona. st-c^x-o — Bav a* 

O-o wa^ ox iicraas^rf effectiveness 01 

sail „V zhe i„n r.^s rs.su ;t ^ 3 

^onarse-crciva ' asa^-«n3 H *m<zr. jouIj *CTRa«ces ; 3 r 

srsaucs. . s irr setters &ve~r.s- In ^ %. s^citiz ecs$.= IT\ 
vac^crs tun 09 a<s„*v«r«a •hies infc.a.i .-Cv rsnUcMx^n ^ sy 
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